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PREFACE.

This report concerning governmental expenditures for commercial

airframe and engine research and technology by the United States and four
" European countries has been prepared jointly by ORI, Inc. and Gellman

Research Associates, Inc. in response to Task 42, NASA contract NASN—2961.

E' for the Office of Aeronautics and Space Technology, National Aeronautics
Bl and Space Adninistration. -
Hn o ‘

F L2

o

[+

i [

AN

1

3 l;

{0

1

| 1

&L». ' . et e B el e e . -



e

Bl - TaBiE oF cowtenTs |

R = S e . Page
S 3T T |
CLISTORTABLES '\ v v v vt evee e e e e, dv
_ EXECUTIVE SUMMARY . . v v v v v v v v e v o s oe e oe o e v JES-1

I T INTRODUCTION & . . i v it v et e e e e s et e e ey 1]
~ T S |
SCOPE . . .. .. R S

. ‘ METHODOLOGY . . 4 v v v v v it v e e e e e e v e o 122

QF o IL THE ROLE OF GOVERRMENT IN THE EUROPEAN AEROSPACE INDUSTRY . . . 2-1
ST | BACKGROUND . v & v v v v v v v v v vt v e e e e an s 291

UNETED KINGDOM o v v v v v v e e v e e e e s e v s 2e2

FRANCE & v v v i i i e e e e e e e e e e e e 296

- THE FEDERAL REPUBLIC OF GERMANY . . . . . . . . ... .. 2-10

THE NETHERLANDS . v v o v v v v v e e vn e s R S U

EUROFEAN COLLABORATION .\ v v v v vt ve v wa v W 4 2005

SUMMARY . ., . .. ... .’. -2 |

, NOTES “ & v . v . . . e i e e e e e e e e e oe . 2219
IIT. . GOVERNMENT FINANCIAL suppoar P |

| BACKGROUND © . v v v vt v v v www 3]
UNITED'KINGDOM o 1 3

FRANCE & v v v e e e e e e e R S

" THE FEDERAL REPUBLIC OF GERMANY . . . .. . . R S ¥

1 "THE NETHERLANDS . . . . . . . ... P B 13

a;,- | ~ RESEARCH AND TECHNOLOGY EXPENDITURES e ce. 331

i




Ry 0.8 " Qg b v )0 g oo
AR T 7 R L A A LR AT &0 _
- Al
B 1 T m— =y .
. rrm—— ®n e phe —— . . .

I i
P
E
<l

" TABLE OF CONTENTS
(CONT.)

SUWRY . LI . . . . “0 . ' . . . . . . . .

COVCLUSIONS ooooe.‘oo‘c-oo.ooau‘;ﬂobo o . ‘
APPENDIXA -0..‘. .‘II.OI.":I.;!D..‘

‘DATA ASSUMPTIONS AND LIMITATIONS e e e

APPENDIX e e e e

i1

.I-ANALYSIS OF RESEARCH AND TECHNOLOGY EXPENDITURE DATA,

.
L]
.
*

T grve T g Rt A ey

: Page -

Y



LERLER B W2t otk g

SASHe ALY DT AACH 4 IR, o I AR L8 3 U LA 7 (APt (4 B i Sy NN AR S0 B 1 ey Ty PrTTTYT R " Py PR Re:
. —e - - AL ARSI MDA S

Kbt

: gt ST Vi LT e
! T Y "
kil S ericis e %

Ld

—
[ty | b imed

how |

heead JJ,

Table
ES-1

ES-2

ES-3 .

Y341
3-2

33

3-6

3-7

LIST OF TABLES

U. S. and European Expenditures for Civil Aircraft

-Airframe and Engine Research and Technology Activities,

1978-1977 0 0 4 4 vt e e e n e e ene e e e e e JES3

Comparisons of U S. and European Covernment. Expenditures . :
for Civil Aircraft Airframe and Engine (CAAE) R&T . . .. . . .ES-4

Comparlsons,of Civil Aeronautics Industry Size and ,
Country Need for Aviation . . « v v+ ¢« ¢ ¢« ¢« ¢ ¢ ¢ e o ¢« ¢ o « +ES=D

Great Britain: Total Actual Government Expenditures
for Civil Airframe and Engine Research, Technology,
and Development, 1974-1977 . . . ¢« ¢« ¢« ¢ ¢« o o & e e e e e e 34

Greaf'Brita1n Expenditufes on Civil Aircraft Airframes
and Engines for Research Technology, and Development,

1974-1977 e & . s o o0 o 000000000000-0100703‘5

Great Britain: Budget Estimates of Government Expendi- o
tures 1974 1977 -'o‘o e e & . ® ¢ o & o o o e e & e o ‘e e e @ 0.3-7

Great Britain ‘Details--Aircraft and Aero Engine General :
R&D Programs Budget Estimates by Category, 1974-1977 . . . . . 3-8

Great Britain: Projections of Government Support for

- Civil Airframe and Eng1ne Research Technology, and

Deve]opmenu e b e e e e e s e e e e e e e se e e e o o e 3-9v

France: Government Expenditures for Civil Airframe and
Engine Research, Technology, and Development 1974-1977 . . . . 3-12

France: Government Expenditures for Civil Airframe :
and Engine Research Technology and Development, 1974- 1977,
ordinary EXpend'itures * 6 s 4 o e e & s s e e o o & e e ¢ @ 3'13

iv‘



P0G W NIV s B £ A" iy e ” -
LA o B A A S B AT S RS0 oy et K Sk &
e A AR R I ey MY LT TRe R Rt Epvy el 3 NI SINT iR

rerr——y> ; . v
F?‘v"“""i R TR e 17

311

~ Table

3-8

3-10

3-12

3-13

_ Research, Technology, and Development, 1974-°977 . . . . .

3-14

3-15

3-16

3
3-18
3-19

- 3-20

3-21

4-1
4-2

4-3

France: vaernmént Expenditures for Civil Afrframe and
Engine Research, Technology, and Development, 1974-1977,

Capital Expenditures: Development . . ... « « o ¢ o o't e

France: Government Expenditures for Civil Airframe and

‘Engine Research, Technology, and Development, 1974-1977,
“Capital Expenditures: Research and Technology . . « « . &

France: Government Expenditures for Civil Airframe and

Engine Research, Technology, and Development._1975-1977,

~ Operations Expenditures .. . . . v ¢ 0 oo e e veee
‘France: Government Expenditures for Civil Airframe and

Engine Research, Technology, ;nd Development, 1975-1977,

‘Use of Investment Funds v o 'v v v v v o o o s e v el a e e

West Germanyi Projected Government Funding for all
Aerospace Programs, 1974-1977 . . . « ¢ ¢ ¢ e ey o0 0 .

West Germany: Projected BMFT Appropriations for Civil

West Germany: Government Expenditures for Civil Afrframe
agd Engige’Research. Technology, and Development, ‘
1 74-197 L] . . L] L ] L] [ ] L] L] Q‘ L] L ] * @ L] L] . L] e . ® .. L L]

West Germany: Projected Funding of DeveIopﬁent for Civil

Aircraft Program5,1974'1977 ¢ o o s s e 0 o .' e« o o. o o o »
West Germany: Recormended Funding for Continuation of

Airbus and VFW 614 Programs . « « v o o o o o o o s o o o

Netherlands: Goverament Expenditures for Research and
Technology of Civil Aircraft Airframes and Eng1nes,

Capital and Operations, 1974-1977 . ¢ <0 o o o e v v e e se

'Néther1and$:-'Government Expendi tures for Reseafth,.
Technology, and Development for Civil Aircraft Air-

frames and Engines Capital Expenditures, 1974-1977 . . . ;'. v

Netherlands: Government Expenditures for Research,

‘Technology, and Development for Civil Aircraft Air-
frames and Engines Operations, 1974-1977 . . . . . « oo

Government Financial Support for Aeronautic Research '

and Technology in Four European Countries . « . « « <« ¢ « .

U. S. Expenditures for Civil Aircraft Airframe and

Engine Research and Technology 1974-1977 . . . . . e e
* Comparisons of U. S. and European R&T Expenditures . . . . .
Research and Technology Expenditures Compared to Gross
Domestic Product . .+ & ¢ ¢ ¢ o ¢ ¢ ee o e o e e e P
Research and Development Expenditures Compared to Gross
Domestic Product . . « ¢« ¢ o o o ¢ ¢ 0 o o e e e e e ae

L3187

319

320

3-13

. 3-23

3-24

3-25

3-28

- 3-29

3-30

3-32

3-33

- 4-3

. 4-3



Y

Gt

T T T
R S S SR e T e

I T S R R S e AR i

RV

i
[l

-, .',

o A i v gy

b o oo

. ‘ . . & o S
[P u..-n} (SR [ o

b d

L

;'Tab1e
-4-4

4-5

47

-8

Bl
- Be2

B-3

- Size Variables .. ... ... ...

Research and Technology Expenditures Compared ,
to Research and Development Expenditures . . . . .

Civin AerQSpace Sales Compared to Gross Domestic .

Product v v v v v e ih ee e e e e e O
Research and Techno]ogy Expendi tures Compared

to C1v11 Aerospace Sales e e 6. 0w ee e e e e s

-_"C1v11 Aerospace Sales Compared to Total Passenger .
Trafflc L N ) [ ] . !'0 . . . L] 0_0 L] L] . o . . . . . l‘O

.._f Research and Technology Expenditures Compared to
TOta] PassengerTraffic * o & o o o o e ¢ o o e o o‘ .

Kendall Coefficient of Concordance Measurement
of Association Between R&T Expenditures and Industry

Conversion Factors Used . . . . . .

United States and Four European Countries" Estimated
Civil Aerospace Sales 1974-1976 . + ¢ « v ¢ ¢ « o o

Total Airline Traffic U. S. and Four European

COUntries, 1974'1977 L O e I R D e e o

" Gross Domestic Product in the United States and
Four European Countries: 1974-1977 . . . . . e o 0 e s

C'TotaI Government,R&D Expenditures . . . . . . . ...

46

46

4-7
B-2

. B-3




0

BREEE R SRR S e

o

R L R e R e S vt

1
&
R

| RCERE

g % oo 3 Wi )5 Ty Ty , :
o Lty Dot g an 3 CASRANT P Lo D B e ages - 2
SO AT S S D ATTNA Y SO T Nor 5070 LS - -, P

bomes 0

PN

\
[ w—

—3J

EXECUTIVE SUMMARY.

: The purpoSe of this report is to provide the'Natidna1 Aeronautics
and Space Administration (NASA) with data on the levels of government financial
support for civil aircraft airframe and engine (CAAE) research and technology
(R&T)llin the United States and Europe (United Kingdom, West Germany, France

“and The Nether]ands), and ‘to provide means of comparing these levels.

Data are presented for the years ]974-1977.v European R&T eXpéndi- '

i'turé data wererobtained through visits to each of the four European countries,

to the Washington office of the European Communities, and by a search of
_applicable literature. - CAAE R&T expenditure data for the United States were

obtained from NASA and the Federal Aviation Administration (FAA).

In contrast to the United States, major portions of the European
aerospace industry have been nationalized. The British Aerospace Corporation,
formed in April 1977, marked the consolidation and nationalization of the

' TfResea'r-ch and Technology (R&T) as used by NASA is _the conduct of research

directed toward 2dvancing technology. Other Federal agencies engage in Research
and Development (R&D) activities which generally consist of basic and applied
research plus several phases of development. NASA R&T could be compared to the
basic and applied research phases and exploratory development phase of R&D..

. Exploratory development is defined as post-research efforts directed to the

solution of specific problems short of full development.

ES-1
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: British Aviation Industry The Roiis Royce engine company was nationaiized in

1971. The French history of aerospace consolidation and nationalization con-

“tinued with the formation of Aerospetiale (SNIAS) in 1970. SNECMA, France's'_:

major civil engine manufacturer, is 31501nationaiized. West Germany and The.
Nether]ands have provided'major financial support to their aerospace industries.

The governments of all these countries have also .raditionaIly pro-

.vided support for aeronautics research and technolog as has the United States; B
In addition, considerable European government .funding has been devoted to the

development of specific civil aircraft and engines whereas U. S. government
funding has not. This report considers only civil aircraft airfrane and engine
R&T expenditures. Table ES-1 presents this data for the United States and for

.*each of the four European countries.

Expenditures for CAAE R&T by the United States averaged 5268 7 mi111on,

' per year over the four year period compared to an average annual combined expen-

diture of $100.7 million by the four European countries. While this comparison -
of the absolute value of average annual R&T expenditures reveals a U. S. govern-
ment expenditure 2.7 times as much .as the four European governments "combined,

it does not necessarily indicate that this expenditure is disproportionate.

There are several ways of comparing U. S. and European government expenditures
for civ11 aircraft airframe and engine R&T: '

o In relation to the ‘size of the economy in the
countries '

() In relation to tota1 Covernment expenditures
for R&D

e As a'percent of civil aircraft sales
° In re1ation to the demand (need) for air travei*

Other factors to be considered ‘when comparing civil aircraft airframe and
engine R&T expenditures include the size of the civil aviation industry in

~relation to the demand (need) for air travel and the importance of civil
aviation to the economy of the country. These comparisons, shown in Tables

ES-2 and ES-3, are discussed in the fol? owing paragraphs.

ES-2
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o tmLEEs2 .
 COMPARISONS OF U. S. AND EUROPEAN GOVERNMENT
EXPENDITURES FOR CIVIL AIRCRAFT AIRFRAME AND ENGINE (CAAE) R&T

Four European

U.S: | Countries

,lff,‘Q Average Annual CAAE R&T | x 100

~ Average Annual GOP!

0.02% 0.013

2 “Average Annual CAAE R&T = 449

Average Annual Total Gov't R&D?

1.222 |- 0.74

3 'Ayerage‘Annua1 CAAE R&T % 100

Average Annual Civil Aircraft Sales

2.97% - 13.70%

4 Average Annual CAAE RA&T .

~ Average Annual Total Airline Traffic

x 1000 |

a2 | sus

! Gross Domestic Product (GOP)

[ ]
.2 Research and Development (R&D)

?'0011érs per thousand passenger kilometers

| ES-4




|  TABLE ES-3
COMPARISONS OF CIVIL AERONAUTICS INDUSTRY SIZE
(AND COUNTRY NEED FOR CIVIL AERONAUTICS

Four European

u.s. Countries.
- Average Annual Civil Aircraft Sales - : S
: ' x 1000{$40.00" ~ $42.00?

Average:Annua1'Tota1 Airline Traffic '
Average Annual Civil Afrcraft Sale: .

‘ 0.24% -

x 100 0.50%

Average Annual éfyz

lDol‘iars per thousand passenger kilometers

" %Gross Domestic Product (GDP)

ES-5
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The first ratio in Tabie ES- 2, a comparison of - CAAE R&T expenditures o
to the size of the overall economy, expressed as Gross Domestic Product (GDP),
~ shows the United States spent twice as high a proportion of GOP for CAAE R&T :ii-.gz
as the European csuntries (0.02% to 0.01%). However, this measure makes no ;“i;: .
aiiowance for the size of the industry in Europe or. the United States.
The second ratio compares average annual’ CAAE R&T expenditures to the ;. ib’
_ave\age annual total government research and development (R&D) expenditures. : 3’}&w
This ratio provides an indication of the relative emphasis on CAAE R&T in the '
_ overall govnrnment R&D program (of which civil aeronautics R&T is a smali part)
This ratio for CAAE R&T n the United States is 1.6 times greater than the

‘_corresponding ratio in Europe.

The third ratio in Tabie ES-2 is an investment to output ratio, show- K

-ing the relationship of average annual CAAE R&T expenditures to average annuai N 2/3
sales (in.1977 dollars) of civil aircraft. This ratio shows that the four éﬁ*
' European countries ‘provide about 1.2 times more government RaT support in pro- lf:fl
~portion to their. civi1 aeronautics industry than the United States. The last '?f; ’
ratio in this tabie, goverament investment in civil aircraft airframe and engine fié
R&T to passenger kilometers flown in the United States and Europe, is a reflec- /'
‘tion of tho R&T investment in relation to the demand for civil aviation. The
U..S. investment in CAAE R&T is siightiy less than the European expenditures in r
dollars per thousand: passenger kilometers flown (1.2 to 1.6). . This indicates ‘)fl
that when the needs for civil aviation are taken into account, ‘the European: gov~

ernments provide a greater level of support for CAAE R&T than the United States.

Other normaiizing ratios were deveioped that used broader gages of
industry size and a country's need for ‘civil aviation. .The civil aeronautics
industry size in *he U. S. and Europe is related to average annual civil air-
“craft sales, and the “"reed for civil aviation” is expressed in average annual-
total'passenqer kilometers flown. Two ratios‘using'these'indicators are shown
in Table ES-3. R o )

The first ratio, Average Annual Civil Aircraft Saies to Average Annual E\v{_v
‘Total. Airiine Traffic, or size to need, shows that civil aircraft sales per pas- p
senger kilcmeter flown are almost equal. Therefore, the output of the European ./

industry and. u. s. “industry is in the same proportion to passenger ‘kilometers p“Jv
flown, or in other words, the size of the industry is compatible with the need »;§
for civil aviation in both Europe and the United Sta*es. T ':P

ES-6-
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The second ratio of civii aircraft sales to GDP is used to controi

'for industry size. This measure indicates how important the civil aeronautics:

sector is to the economy or how much of the GDP is accounted for by the output:"'
of the civil aeronautics sector. The United States civil aercnautics industry
contributed twice as much to the U, S. GDP as did the industry in the European
countries. Therefore, when controiiing for industry size, the two to one "

} ratio of R&T to GDP is more cleariy understood '

Conclusions.

7 ',1., In absolute terms during the period 1974-77 the United States
government contributed 2.7 times more dollars for civil aircraft airframe

" and engine R&T than the combined total for the four European countries.

2. when the size of the aeronautics 1ndustry in the United States
and Europe is put into perspective. ‘and the neea for civil aviation is accounted

| for, government expenditures on civil aircraft airframe and engine R&T in the

Uni ted States and Europe are not disproportionate } '-,w:b
l‘. .
o -
y ¢ ’blkJ&jj
- ‘o'f N ’_ll.‘L
J '/) y ."rf) ' "'\[
) 50
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SCOPE

1. INTRODUCTION

~ BACKGROUND

Th1s report, "Government Financial Support for Civil Aircraft Re- .
search Technology, and Develcpment in Four European Countries.end the United
States" was prepared for MASA jointly by ORI. Inc. and Gellman Research Asso-

- clates, Inc. (GRA). The purpose of this report is to provide NASA with infor-

mation on the level of financial support provided bv the governments of
France, Great Britain, West Germany, and the Netherlands for research and
technology (R&T) fn civil aircraft, airframes, and engines. This report divides

“expenditures into two categories: research and technology, and program deVe]opf

ment. For the purposes of this report, development expenditures are those
which are applied to a specific project (e.g., A-300, RB-211, etc.). Research
and technology expenditures are those which fall under the general heading of
research not intended for a specific program. The European information is
aggregated and is then related to United States expend1tures in the civil
aeronautics area.

Expenditure information is pre sented for the years 1974 to 1977 for

"each country and for those expenditures relating to civil airframe and engine

research, technology, and development. Most information was developed

1-1
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through the use of publiCIy-availabTé.docUmenfs; ‘Ina féﬁ chses.iihfofmdtidn;g‘fl e

obtained from interviews was used to disaggregate gross expenditure data to 2
level of greater detail. The study does not consider expenditures for research

V ‘intended primar11ykfor military applications which may also benefit the ¢1v11
- . sector.. - ' S , ‘

METHODOLOGY

| “AThé,work“fdr this study was‘begun_1n71978.-:At that time.'NASA‘:reQ
quested that a1l information used in this study be from. public sources. The

1n1t1§1 step in thevwork program, therefore was to conduct a thorough litera- '
ture search. - : ' Lo

‘This consisted of:

e 2 11tefature search of a compdterized data ﬁase,
o review of trade periodicals,

e v.rév1ew'of off1c1a1'publications of the four Eufopean governments.

The stddy team, through its subcontractor in England, INSPEC, also contqcted

government and industry officials in the study countries to cbt;in;}pceSs to
official budget documents. ' h

: A GRA staff persoh was then dispatched to Eurupe to work w1th_1NSPEC

in the d;ta-gathering'effort., Each of the»four countries was visited, and

documents were obtained from official sources. Where necessary, INSPEC con-

" ducted interviews with officials of the four governments to cbtain more detailed

explanations when the documents were not clear.

. A1l information was transmitted: to GRA for preparation of reports.
The currency in which each country's financial data were réported was'con? _
verted into equivalent U.S. dollars for the year of expenditure (as'reported :
in Chapter 3). ' - - o
Information was then developed regarding the historic role of govern-
ment in the aerospace industry for each country examined in this reﬁoft.- This
portion of the analysis concentrates pr1maf11y-on the last fifteen years, and
also presents an overv{ew of the recent collaborative éfforts of these European:
countries on major civil progf;ms. ' : S




After the data had been'organized and pre11m1nary reports furniShed” L
" to NASA, it was decided that the'report_shquld focus on the areas of research
and technology expenditﬁres as these most closely correspond to the activities
{n which NASA {s engaged. No analysis was made of the expenditure data for

goverﬂmént_support Of_the development and marketing of specific aircraft typgs'
in light-of-;heﬂmandate from NASA for this study. Using data furnished by
NASAAAnd FAA on U.S. funding of c1v11'a1rframe and engine research and tech-

“nology, severaI comparative analyses were performed. vThe'major'purpqse of these

analyses was:tovdetérmine if the expenditures of the four European countries
were.disproboftionate to the governmgnta1”supp0rt provided in the United States.
In order to present valid comparisons, all financial data are stated in 1977
prices. ' - ‘ I o



1. THE ROLE OF GOVERNMENT IN THE EUROPEAN AEROSPACE INDUSTRY

BACKGROUND

" The direct support that European governments provide to their civil
aerospace. industries has been critical to the viability of those industries
in the last decade. This support has been randered to a degreé not found'in.
the United States. Many European governments that have extended considerable
finanical assistance to their civil aeroépace industries have formulated
policiésrmandatingé?or, at the very least, strongly encouraging--industry
rationalization which they consider essential to efficient operations and to
marshal the large-scale resources needed to compete with the United States. '

- The goVernment's_support and iptervention have been justified by (1) the

importance of the civil aerospace industry to the achievement of full employ-
ment and the maintenance of high levels of technology and export earnings,
and (2) the very high financial requirements of recent civil aerospace pro-”
grams--requirements‘which have taxed the resources of even the largest U.S.
firms (and European aerospace firms ha!e always been significantly smaller

than their U.S. counterparts).

Tﬁis‘study is concerned with a transition period in the evolution

" of the European aerospace industry, the years 1974-1975; the ultimate possible

outcome, EEC sponsorship of a fully integrated European civil aerospace in-
dustry, has not yet»been reached. European governments are still actively
designing national aerospace policy. It;is the purpose of this chapter to
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* examine the role of the government in the'aefosbate_industryjas_Qéil as the

'France,_the Federal Republic of Germany and, to a lesser extent, the Nether-
tands. Tnis will serve as a netessaﬁy background against which to relate the
'Vdet31led figures'presented in Chapter 3, documenting the financial assistance -
*reteived;by aefospdce'indUStries in the four countries under study. A brief

o ;the"pUrposeslgf this report, only those fifms'engaged in major civil airframe

e = = i e R

intra-industry consolidation which has taken place in the United Kingdom,'

overview will also be given of recent efforts at European collabovation. For

and engine_programs Wi11 be discussed.

UNITED KINGDOM

The inauguration of the British AerbSpace Corporation>on.Apr11‘29,

1977, marked the end of a lengthy period of uncertainty during which the:
British Labor government had’p1annéd thefnationa11zation and ‘subsequent’ corpo-

“rate restructuring of the British aviation industry. Three major groups--the

British Aircraft Corporation, Hawker Siddeley Aviation, and Hawker Siddeley
Dynamics--plus Scottish Aviation were merged into one aerospace complex, the
logical outcome of a trend towards consolidation which had begun inﬁthevavia-

_ tion sector several decades earlier. At the end of World War II, there had

been as many as 70 private firms in the British aviation 1pdustry.1

= The natibnalization of the country's leading airframe manufacturers

" had been undef.consideration for many years. The Conservative party, when

Jast in power; had de;ided that some concentration of resources was necessary -
if the British aerospace industry- were to survive. When the Labqr-government S

" came into office in February 1974, the nationalization ;oncept was proposed in
terms of one huge corporation. It would haVe 1nc1uded the Rolls Royce Company,
which had become a nationalized company in 1971.* It soon became clear, however,

that the engine manufacturer would encounter serious difficulty se11ing'engines»

in a highly competitive international market as part of a large airframe com- . .

plex,z Rolls Royce was,_therefore,'left independent. -

*The Conservatives woulﬂ have wanted to put part of Rolls Royce back into pri-
.vate shareholding as well as concentrating airframe and missile activity under
privat ownership. o o ’ o ' o
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. A major reason for the proposed nat10na11zation was" the be]ief that

it would permit the best possible use of overall available resources3 Full
public ownership was considered more effective in achieving this goal than
- earlier reorganization plans based on either fully private ownership or partial

government shareholding Additional factors cited included (1) greater public
accountabi]ity in an industry depending to an unusually great degree on govern-
ment surchasing and financial support and (2) greater flexibility in industry :
operat1ons when cooperating with both government -owned and privately-owned 1n- |

‘dustries in other countries. The outlook for future projects made it improb-

able that two main competing companies, the British Aircraft Corporation and
Hawker Siddeley- Aviation (Hawker Siddeley Dynamics is a missile group), could
maintain profitable operations as they were organized; public ownership would
permit changes. in structure to be made "with the speed which the interests of -
the industry and the nation requ1red w '

An add1t1onal prov1sion in the proposed legislation wou]d also a11ow
the new corporation to acquire, by agreement, other companies still privately
held if this was found mutually advantageous. 6 The plans ca]]ed for vesting
in the new corporat1on shares of any company whose turnover exceeded $48 million
the previous year. An exception was made for Scottish Aviat1on which was

“included in British Aerospace

Civil research and'deve1opment will continue to be financed from
the corporation's general funds. If government assistance is needed for a
particular project, undertaken for "wider national reasons," then this assis-
tance is separately provided and accounted for. 7 New military contracts con-
tinue to be carried out under contract with the Ministry of Defense The
corporation itself is financed by Tloans on norma1 terms from the National Loans

_Fund and by public d1v1dend cap1ta1 (a form of government-owned equity made

available to nationalized industries which are basically profitable but sub-

~ Ject to cyclically fluctuating returns) 8 British Aerospace answers directly

to the Secretary of State for Industry, who not only appoints the firm's

- Chairman and Board, but also approves the annual corporate plan, capital”in-

vestment, the operating budget, and research and development programs. The
Secretary also approves any major new development proaects--except military
projects undertaken for the Ministry of Defense.

2-3
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_ The restructuring was not entirely smooth during negotiations the -
British Afrcraft. Corporation and Hawker Sidde]ey had to consult with the
Secretary of State if expenditures affecting the ultimate value of the company
were to be made. Requests for guidance piled up, many of which had to be re-
ferred to the Ministry of Defense because the Department of Industry had little .
experience in aerospace. A continuing difficu]ty in the present situation is
that, apart from the Concorde project and Rolls Royce engines, the Department
of - Industry has 1itt1e power to make. decisions and fund projects with respect
to actual hardware.’° The Ministry of Defense remains the main contractual
:organi7ation. also controiiing key research centers such as the Royal Aircraft
Establishment and the Royal Radar Establishment.!! Despite huge government _
investment in the Concorde and the sharing of deveiopment costs for two other

eivil aircraft, the military field continues to enJoy the major share of re-
“search and deveiopment funding. 2

_ The ultimate outcome of nationalization cannot yet be determined.

The Conseryatives_continue to stress that upon return to power they will de-
nationaiize the industry.!? There is n: doubt that maintaining employment -
1eveis is a high priority objective of the British government particularly in )
an 1ndustry where a highly skilled work force and national pride are significant
factors. However, nationalization is not expected to support the duplication

of design teams and staff involved in- the: consolidation of the two separate

" firms. Furthermore, maintaining current employment levels will depend upon

improvements in the outlook for new projects--this despite the record levels
achieved by British Aerospace exports in the mid- 19705.?“

Nationa]ization has helped certain companies. In 1971,
.-the British government {intervened to prevent the almost certain bankruptcy
and disappearance of Rolls Royce, a major company in this sector, empioying
65,000--a number,almost equaling the work force of the major airframe and
missile companieS'combined 135 The British government's decision to provide
" funding for the installation of th RB-211 in Boeing's 747 was a major boost
to the engine manufacturer, as was its more recent decision to permit British
Airways to purchase the proposed Boeing 757 with Rolls engines. This relation-

for exampie,

: ship with the British oovernment makes firm government decisions crucial with

respect to future investment (e Ges how much money shouid be spent on engine
. development prograns)
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The future of the British Aerospace Corporation is c105e1y a111ed

2 with the course of aerospace ‘policy and financia] support set by the British

- government. Government policy has fluctuated on the issues of European colla-
 boratfon. For example, during 1975 the general attitude of the Department

' of'Industry was that perhaps one stop-gap national civi1 project should be

indulged in, and then subcontract work should be sought from the U.S.1® How- . -
ever, after positive particxpation in the EEC referendum, the climate changed

',“7once more and co]laboration was seriously considered. European cooperation
'f on present proaects is discussed in a later section of this chapter

' The Role of Government 1n Other Industr1a1 Sectors

“In add1t1on to the nat1ona1ized aerospace industry, Rol1s Royce and

' Britlsh *.-cospace, four other industries were partially or fully nationalized:!

British Ley]and,(motor vehicles), the British Steel Corporation, shipbuilding
and repair, and machine tools. . This series of nationalizations was effected

- to prevent the co]1apse of a large-portion of British industry. The other

sectors of the economy which have been totally or partially nationalized are
transportation (rail and air transport), the utilities, oil and coal production,
and communications (post office and telecommun1cat1ons) These firms accountvg
for approximately ten percent of the output and seven percent of the emp10y--'

 ment of the Br1t1sh economy

Apart from the Br1tish Steel Corporation, nat1ona11zed industries

: have relied almost entirely on loan capital for external financing, and only .
- the railroad 1ndustry receives an operating subsidy. The government also pro-
vides exchequer dividend capital (the purchase of firms' stock by the government)
- to firms which are viewed as h1gh1y sensitive to business cycles. The industries
currently benef1tt1ng from this type of assistance are the airlines aerospace

manufactur1ng, steel, and shipbuilding.!®

~ The government policy for public enterpr1ses was delineated in a 1967
White Paper (Cmnd 3437). This document stated that these firms were to behave
as if in the private sector with respect to financial performance goals and

- . the undertaking of investment, except when instructed otherwise by the.govern-

ment (in such cases they would be compensated on a E:g_rata basis by the
Exchequer)
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, 7 France's aerospace industry, like those of other European countries,
 consisted in its early days of many small manufacturers that gradually merged'
over time. -The first of a series of consolidations begain in the late 1930s.
‘The six companies formed as a result of consolidations were also nationalized-- -
for'reasons.which'incJUded the promoting of cemmonality and the sharing of
a capital p001 as well as the necessity of having'a’criticalbmass for produc-

- tion,1% -In the 1ate 1950s, further consolidation of these companies- cccurred
with the creation of Sud Aviation and Nord Aviaticn. Continued need of large

'_’% o 3 amounts of capita] for the development of new aircraft prompted the final step.
i _{? : the formation of Rerospatiale (SNIAS) in 1970 ‘Today there s only one othet
' - major airframe company in France, Dassault- -Breguet, which until 1977 was
;? g? : 'ent1re1y in private hands. Other than the UK's Rolls Royce, Europe's only

other major civil engine manufacturer is also a French company, SNECMA, which '
is nat1ona11zed ‘ : '

i ;fr - ~ As ear]y as 1974, the French government was facing a dilemma over
% B : 1ts leading civil aircraft manufacturers. At that time Aerospatiale, which
L ~ is joint contractor for both the supersonic Concorde and the A-3008 Airbus,
had announced its third red ink year in a row, reporting losses of $100 mil-
11on.z°_ The company was reeling from the combined impact of its major civil
~aircraft programs' taking a turn for the worse, .i.e., cost overruns on the
Concorde (which raised the original price of $15 million for each aircraft to
, _$65 mi]lion) and the poor initial sales showing of the Airbus.?!? One possible
~ step, that of trimming the firm's 41,000 emp]oyees was postponed by the govern-
. ment which decided instead to provide a $100 million subsidy.22 This was done
' desp1te a.study conducted by Aerospatiale itself recommending the'Iaying of f
-of 6,000 employees immediately--an action not agreed to by the government
because of the shaky French economy.?® L

The government's dilemma is that aside from the national esteem in
which it is held by the French, the aerospace industry has'a strategic economic
role; it achieves a positive balance of trade, exporting about 50 percent of
output, - thus ranking among the country's most effective exporters. The govern-
ment is therefore understandably concerned with maintaining the health of this
industry which not only provides a poo1 of h1gh1y sk111ed labor but brings 1n
cons1derab1e fore1gn currency as well.
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As aiready iiiustrated in the case of Aerospatiale. the government L
is willing to provide financial support .to the civil. aerospace industry.

V Funding in aerospace is generally provided in the form of repayable loans.

For example, 1oans are provided with. relatively low 1nterest rates so that

o manufacturing programs. for quantity production airframes and engines can be -

: 1aunched.?“ In this way, state aid can be. used to compensate. for the difference :

.‘,;between the cost of an aircraft (higher at the start of the production run) and -
- the. sales price calcuiated on the completion of a given production run.? '

Other forms of assistance inciude the financing of deveiopment costs for specific :
civil aircraft projects, notabiy the Concorde, as well as funding of misceiia-

_neous research.2¢  Other than the Concorde, the most 51gnificant civil projects
‘:’whicn have enjoyed government assistance are the Airbvs, Mercure 100, Falcon.
50, the CFM-56 turbofan engine and a variety of helicopters.2? In addition,
’ ) the French government has intervened in the marketing area by offering pre-

ferential interest rates for exporters--i. e., the state pays the difference

o between a special interes® rate for exporters and the ordinary market rate.?®

Despite this con51derab1e financiai assistance, the French aerospace

‘ industry continues to be besieged by difficuities. In 1974, a Finance Ministry
- study was released recommending the spiitting of the commercial aircraft bu51-_
" ness between ARerospatiale, s uffering its Concorde probiems, and Dassault, which

for the most part bui]ds military aircraft.2? At that time, Dassault had just
recovered from a disastrous entry into the commercial market with its short-

- range Mercure,; although the outlook for future military contracts remained. good.

The proposed plan was based on the assumption that AerospatiaIe would benefit
by becoming major subcontractor for Dassault. The plan was never put into
eftect primarily because there were few assurances that Dassauit wouid not it-
self be damaged by this arrangement. ~The underlying problem, which continues
to this day, is that the commercial aircraft division of Aerospatia]e is so -
severely short of work that its 1osses exceed the profits of che space, miSSiIe

and heiicopter divisions. !

Government support of the aerospace industry has triuitionaiiy had

_ public approval; the technical achievements of the 1950s have beéen and in some

cases -continue to be rewarded with commercial success (the massive state invest-
ments of the first. two postwar decades paying off in money and prestige) 3z

2-7 ',



| thowever;'the.1orge investments of the past decade have not yet shown laudable
commercial returns, a fact which contributed to the inquiry by a special com-

-mittee of the Na*iona] Assembly 1nto public sperd1ng on French aerospace in

V ]976 3’_

, The Dassau]t tax evasion and embezzlement scanda1s exposed in the
same year were a further blow to the industry's public standing. Demands for L N
nat1onalization were heard as a result, with the Socialist opposition vowing
to nationalize Dassault, as well as a number of other large companies, if it
came to power. ' In June 1977, the government ‘announced that it would convert
- its 1nvestment in Dassau1t into a 30 percent blocking minority to be used to
hcontrol overall policy decisions without interfering in daily operations.®® A
government coordinating board was also established to oversee the activities
of both Dassault and Aerospatiale.' However, specific action was not taken
unti]v1978 when the French Cabinet appointed four civil servants to the board
of Dassault. This is as far as the government has managed to proceed, having
" had problems establishing its minority shareholding which apparently can only
be resolved through legislation.*® | '

_ The French aerospace industry todaj rem:ins very devendent on the
government for ass1stance,and overall policy formulation. French policy has
_ centered on civil aerospace products and markeis--international collaboration,
with: France as a major partner, is seen as tha key to survival. Aerospatiale's
pr.or1ty is without any doubt the continuation of the Airbus Industrie program '
: (descr1bed in a later section in this chapter) The program is seen as the .
basis for European cooperation in the future. After an attempt to-col]aborate v
with McDonnell Douglas on the Mercure 200/ASMR, France has decided to emphasize
European co1laborat1on while not totally exc]ud1ng some cooperat1on with the |
US” :

French off1c1als have stated they no 1onger feel it is "poss1b1e or
responsible to bu11d aircraft JUSt to. feed design teams in factories."?® At
the same time, Aerospatiale's aircraft division has been reduced by on1y.2,400
personnel--due to attrition--although working time has been cut by about 10
percent by instituting unpaid holidays during the year.3? Dassault, meanwhile,
has had a slight decline in its work force to just under 15,000 in 1977. This
company triumphantly staged the first f11ght of its Mirage 2000 prototype on -
: the eve of the 1978 French National elections (in which the Left, with its
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‘ plans for outright 1ationalization of Dassault, was defeated) It also:con- :

tinues work on-the Mirage Delta 4000--a privately financed venture of consider-

~able proportions undertaken, despite the lack of a confirmed market, to keep a

design office and valuable team of engineers in business.*® Dassault is not
presently involved nor does it have immediate prospects for involvement in

- joint European aircrart development and production.

The Role of Government in Other Industrial Sectors '

" In addition to most of the aerospace industry, ‘certain other sectors

-of .the French economy are nationalized. A few sectors (some 0il comparies,

fertilizer producers, and the railroads) were nationalized before World War II,
and the majority of the utilities were nationzlized following the war.“? The
sectors nationalized as of 1978 include: ' '

e .Manufacturing--aerospace (not all), automotive (Renault only),
N Minerals--fertilizers, coal gas;

. Utilities--electricity, gas distribution, post office. (govern- :
ment department), telecommunications (government cepartment);

° Transportation--Paris Metropolitan transport system, airlines,
railroads.

‘e Other (some nationalized firms)--oce:n shipping, chemical
firms, banking and’ insuranc '

‘These industries account for approximately ten percent of employment and out-

put in the French aconomy. The major forms of government financing for these
industries include direct subsidies (notably for the railroad industry) loans
and loan guarantees and public dividend capital.*? .

Traditionally, the French government's relationship with public.
sector enterprises has taken the form of a highly centralized system of control
By 1967, pressures had mounted for a review of public corporation policy--
attributable to tbe constraints of highly centralized decisionmaking, heavy
public-sector borrowing, deteriorating labor relations and management pressure.
This review .resulted in the Nora report, which represented France’s_first-
efforts at formulating specific objectives for public enterprise. Commercial,
market-oriented obJectives were to complement public service obJectives,,e.g.,

the contrat de programme was introduced as a format in which financial obJectives
were mutually agreed upon by the French government and the public corporation.*?
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o ,THE FEDERAL RE’UBLIC OF GERMANY

_ The West German aerOSpace industry has had three discernabie develop-
ment phases since it was rebuilt following Horid War II.** The initiau phase,
spanning a five-year period involved setting up new production facilities and -
manufacturing equipment for the newly re-formed defense forces. . The second
phase was marked by th~ beginning of two 1icense-manufacture programs, ‘the
“Lockheed F-104G and the Fiat G-91, as well as a certain amount of original -
~ research and development work. The industry expanded quite rapidly during this
‘period. to find itseif faced with two major difficu\ties in the mid-1960s--a -
lack.of siqnificant “follow-on programs and a complex indastry structure not
suited to modern. 1arge -scale aircraft programs. To improve this situation,
“{ndustry and government entered into a concerted effort in the late 1960s with

“the eventual goal of. restructuring the industry. This third development phase :‘ '

marked the beginning of 1arge-sca1e production of civil aircraft. government
aid for the projects in both development and production phases, emphasis on
international cooperation, and intensified marketing efforts. The Finance
Ministry conducted an extensive review of the industry at this time, producing
& medium-term deve\opment program which outlined plans for the {industry from
1970 to 1974 with particular emphasis on civil projects. Although adopted by
Parliament with the condition that it be resubmitted annually and revised on

.. ~arolling basis. it was not to have the impact of later government studies.

~ The industry today is stiil somewhat affected by the earlier develop-

ment phases The Fedaral Government's Anitial failure to provide ove: rall
direction (a’ Jgh large sums of money were spent on rebuilding Germany's -
aerospace capability) left the industry subject to the demands of the various
Lander, or provinces, which today stin help support the individual research
and development centers within their local jurisdiction.* Despite consolida-
~ tion efforts--until the formation of VFW in 1963 there were thirteen aeroshace

companies, today there are only three major firms--the geographic fragmentation -
- of research and production facilities contintue to be a significant handicap to
both production and marketing efforts.**

*The Lander's civil aeronautic research and development funding is about ten
percent or the amount expended by the Federal Government.
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A second effect of practices in the earlier decades is ‘that the Hest )

' _German industry is sti11 very dependent on national government contracts and

has not been highly export-oriented. In contrast to the British and French

" {ndustries, exports accounted fcr only 12 percent ‘of turnover in1972.%7 By

1975, 80 percent of the industry's turnover still derived from orders piaced

by the Federal Government.“’ In the past, the government funded projects pri-
- 4 marily for domestic military purposes; until recentiy there has been no great
‘ incentive to find additional markets. '

It was not until the mid-1970s, with the appointment of Martin Gruner
as aerospace coordinator, that the government began to formulate a hational
aerospece policy, recognizing that:. (1) the most urgent potential problem was
the continuation of needed financing of the major civil programs, the A-3008
and VEW 614, in an industry which since 1970 had become greatiy indebted both
to the German government and to private creditors; and (2) the danger in the
long run ‘of the industry's ending up with excessiv: development and production

~ capacity both in the DFVLR (the national aerospace research faciiity) and in

the technical schoois

Griiner submitted an extensive report to the Federa] Cabinet: for ap-
proval at the end of 1075. Continued government. support was recormended based
on genera] guide\ines inciuding (1) the support of the industry s efforts to-

wards the development of more efficient and economic company organizationa1

structures and (2) the strengthening of the industry 3 international com=-
petitiveness--but not to compete with the U. S over the entire aerospace
spectrum :

Gruner's plan inciuded a step-by-step outline for future federai
aerospace policy, making specific recommendations for major programs such as

~ the Airbus, the VFW 614 and the Multi-Role Combat Aircraft (MRCA). It was

stressed tnat government support would not necessarily offer guarantees of con-
tinued employment in the 1980s.5! For this reascn, Gruner emphasized ‘that new
{nternational cooperative ventures should be sought to secure continued partici-
pation in civil aircraft projects. This also corresponded with the contemporary
political climate--the West German Pariiament was providing funding for the
A-3008 and VFW 614 only because doing so was specifically tied to the concept

of further European cooperation which would perhaps resuit in an eventual
restructuring of Europe s industries on a common market basis $2
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- and manned spaceflight in the North. ' These suggest1ons were not put into

' aermany s aerospace 1ndustry is considerany sma11er than 1ts counter- - -
" parts in: ‘the United Kingdom and France. Until recently, none of its aerospace
.rfirms had suffered the crises occurr1ng earlier in other countries; the com=

‘panies have generally been profitable with total sa]es rising steadily through
“the m1d-1970s even allowing for inflation.®? There has been some fluctuation '

in the work force of the aircraft production industry, but as yet no major

' layoffs.’“ Messerschmitt-Bolkow-Blohm (MBB), because of its heavy lnvolvement
-in mi]itary work, is seen as being re]ative]y secure despite shrinking space ,_'f.
activity and the risks encountered in civil aircraft production (it should be

noted that the Airbus project. in which MBB is participating, depends on con-

. tinuing government subsidy). The family-owned Dornier group appears to have
_‘avoided the high risk of civil projects, depending on military programs. The
' third airframe manufacturer, VFW-Fokker, the German division of an international

"merger" with the Dutch Fokker, was severe1y threatened in 1977 by the cancel-
lation of the VFW 614, requiring government rescue with a cash injection of -

© $250 million.%% This program lapsed (after the construction of only 16 air-

craft) primariiy bacause a firm market did not exist for the aircraft. “Tn con-
trast to U.S. practice, the launching of civil aircraft programs occurs in

" Europe often before enough large orders are received to 1nd1cate market

acceptance.

The industry was largely. 1eft on 1ts own with respect to p]ans for -
continued consolidation efforts even though the government urgently felt

-restructur1ng was needed. Grlner, in his 1975 report, had even gone so far as

to suggest a sphere of influence plan in which'weapon systems development and-
satelllte ‘construction would be concentrated in the South with civil aircraft

!
effect and .no further consoIidatlon too“ place unti] the threatzned co]lapse
of VFN-Fokker T

The cr1s1s caused by the VFN 614 cance11at10n reversed this ear11er
policy. The government became actively involved in laying the groundwork for
a future merger of MBB and VFW-Fokker. This industry recgranization was®
instigated at the specific request of the government because of _
concern over the increasina economic risk it has incurred in supporting new
programs undertaken by German industry. The government agreed to pay the,
costs incurred by the VFW-614 termination only after VFW-Fokker officials -
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agreed to. begin merger d1scussions with MBB however, no part1cu1ar form of a
‘reorganization was proposed by the gcvernment as a condition of providing
aid.s¢ :

The recent government action which has 1n effect ushered in a
'fourth industry development phase, was also motivated by the 1ollow1ng con-
-siderations: (1) VFW-Fokker's particuler difficulties could best be resolved
. by its merger with the stronger MBB; (2) the German industry, in general, -
- would soon face a problem of overcapacity, though minor compared to other’
countr1e5° (3) a]though generally satisfied with Airbus Industrie's performance.
~ the government felt that it would have been better for Germany if MBB and VFN-
z'Fokker could have spoken with one voice; and (4) in 1ight of the consolidation
.occurring in Britain and France, German industry must also be suff1c1ent1y
unified $7

Although: Britain S nationalization mov~s were viewed with approval
'-(because they trimmed organizational overheads and attempted to match capacity
to workload), Germany has ne intention of nationalizing its aerospace industry.s®
The Ministry of Economics does not see itself as having the experience or need

to be directly involved in industry; furthermore, nationalization is seen as

an obstac1e to further international cooperation. 59

Civi] aircraft production continues to be based on specific programs

. with government assistance in the area of development, launching aid and

-
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b'marketing.' The German government also funds more genera1 research work under
several different-tontracts_with the intent of developing new technology for
application in the military aircraft field and aviation in general.®?

- The Role of the Government in Other Industrial Sectors

‘In contrast to Great Britain and France, the German aerospace industry
remains in the private sector although it receives considerable government
'fjnaneia1 support. However, other industrial sectors are nationalized and
account for over ten percent of national output and about eight percent of
national employment.®! The primary sectors which contain nationalized firms

1nc1ude the following: *2 - _ _
* transport--airlfnes and raiIroads,
9. ’ut111t1es--e1ectric*ty, gas and postal service, and

o _manufactur1ng-~stee], alum1num; chemioa1s. and shipbuilding."
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Furthermore. the various states (Lander) and municipalities are shareholders
in many firms. The most notable example of ‘this is Volkswagen, of which the.
federal and state governments own 36 peicent. Most of the nationalized indus-

tries are self-sufficient in financing, requiring only occasional government

ass’stance. A significant exception is the railroads which have received
subsidies on the order of $1 bii]ion annuai]y in recent years. €3

Decentraiization has been ‘the prevaient government policy with respect

~to nationalized industries. There is not much evidence indicating that -

Germany will adopt the policy of centraiized control as in Great Britain and
France. In fact, about fifteen years ago the government de-nationalized some
firms--implemented through selling small shares of stock to the public. Re-
cently, a call has been made to continue the process along. a more rational
organization of the government's industrial hoidings to improve economic
performance.‘“

' THE,NETHERLANDS

Fokker-VFN is - the one maJor airframe company in the Netherlands
aerospace industry, with the Philips group involved in engine and avionics
production. 65 It is the Dutch division of a.new company (wholly owned by
two former companies, Fokker of the Netherlands and VFW of West Germany) which

was set up in 1969. . The “merger" of the two firms, each taking a 50 percent
- share in the holding company, was undertaken to permit consolidation without

sacrificing legal independence., The financial status of the company has - v
fluctuated considerably in the past decade, with the work force remaining with-
in the 6,500-7,000 range.®® ' ' o

_ Saies of. the F 27 and the popuiar F-28 feii off in 1976 but the
F-16 program, to be begun after considerab]e delay, was expected to compensate .
by providing more work. By September 1978, Fokker-VFW was also reaching a
critical decision point--whether to maintain its short-haul transport market
share by introducing the Super F-28. The company was seeking partners in
other European countries based on the type of cooperation established for the
F-28 program. The government had provided funds to assist the earlier project
The launching of the Super F-28 would be contingent upon the Dutch government 3
funding a part of the $400 million needed to develop the aircraft for delivery
by 1983- -84.%7 Financing plans for the Super F-28 called for an outright '
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."Ogovernment 1oan of $125 million and the guarantee of an’ additional bank loan
- of $155 million to be paid back on each aircraft sold until the break even

point. after which the government would receive a royalty based on a percent-
age of sa1es.‘9_- '

, " The British Aerospace HS=- 146. a program recentiy brought back to
life, has characteristics similar to both ‘the successful’ F-28 and the proposed '
Super F-28 Fokker officiais have claimed that the HS-146 is being built to
ensure empioyment rather than to meet the needs of the market as does the

Super Ff28." In October of 1978, the ECC was considering a formal Dutch Govern-'

. ment protest over the British plans which, 1t was claimed, ran counter to a-
1975 ECC resolution that member countries wou]d not produce aircraft with the
_same characteristics.’° :

" Fokker-VFW- currentiy faces difficu]ties in West Germany as wel]
As has been discussed, the proposed merger of MBB and VFW-Fokker is}]ikely to
preclude the continuation of the international relationship maintained between
Germany and the Netherlands for almost a decade. German officials h-ve stated
that they hope a more appropriate arrangement can be deveioped to continue

“joint efforts n:

- The Role of the Government in Other Industriai Sectors

The transport, telephone, telegraph and postai systems of the Nether-

" lands are all state owned monopoldes. In addition, the government holds all
“the shares of a corporation engaged in the businesses of chemicai products,
" plastics, industrial chemicals, energy, plastic processing and building. This

corporation {s ful]y‘autonomous._however. not monopolistic, devoid of

'poiiticai influence, and is tied to the government only through the Minister
of Economic Affairs. The government also holds 50 percent of the shares of

tha sole Dutch company engaged in the purchase. transmission, distribution
and export of natural gas (primariiy Dutch origin natural gas) although, here
again, the company is fully autonomous and not an instrument of national policy.

.EUROPEAN COLLABORATION

~In recent years, the general consensus among European governments and

“aerospace industries has been that collaboration remains the one route to

survival, given the large initial capital requirementssfor and the 1ong‘period'
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required to obtain 2 return,on majorrcfviluaircraft'and engineuprograms. Asir“

is clear from the preceding discussions, European governments still have
national aerospace policies and EEC sponsorship. of a Europezn afrcraft industry
is not yet a reality. Therefore, there is sti11 a need for intergovernmental

~ and interindustry cooperation. HWith few exceptions, the major civil airframe
~.and engine manufacturers discussed in the previous sections have each engaged
-in at least one effort at international collaboration--usually with government

financial support.. The following summary- discussion describes two major civil"
aircraft projects, the supersonic Concorde and the A-3008 Airbus program,
which are examples of European co]1aboration which achieved definite technicai--.

if not yet comnerciaI--success.

Aerospatiale/BAc Concorde -

The origins of the supersonic Concorde can be traced back to 1961,

when Sud Aviation. (France) and the British Aircraft Corporation began to ex-
’change views on their respective preliminary studies of supersonic flight 72
,This led to a proposal for collaboration which the two governments agreed to

’ support, and an agreement between the countries was signed on November 29, 1962.

Specific. characteristics of the aircraft were agreed on at this point, with the -

- Bristol Olympus chosen as the engine, to be developed by RoIls Royce in con-
,'junction with SNECMA. ‘ : =

~ From- its beginning, the proaect suffered delays due primarily to the

: committee management system which had been set up, under which even minor
decisions were subject to conflicting nationalistic interests. Technical and
'fjnancialjproblems also plagued Rolls Royce during engine deve1opment. .The
~project ended up taking much longer than expected; fourteen years elapsed before B

a product was brought into service.

The most serious effect of this delay was the dramatic es.alation in

.. the costs of the proJect and subsequent]y the cost of the a1rcraft Today,
~only sixteen Concordes have been produced with five still available for sale

or lease; Air France and British Airways, the state airlines of the two -
producing nations, have been the only customers. Both airlines benefited from
government financial. support to purchase this aircraft and still receive

-'operating subsidies.

2f15h




- In. addition to the problems with the aircraft attributable to costs,
the Concorde has met wlth opposition on environmental grounds (which was a
major factor in the cancellation by Congress of the U.S. SST), particularly
take-off and landing noise, supersonic boom and disturbance of the atmosphere. -
The problem of noise results from an engine designed in the 1960s which does
not meet new FAR 36 regulations--thus thls problem, too, is a result of the
long delay before product1on : '

Product1on of the Concorde was halted in early 1978. Although‘the-- S

United Kingdom and France are proud of their achievement--which has, indeed,

" been a technical success--plans for a moderately 1mproved "Concorde B" are -
not likely to be undertaken 73 : .

Alrbus Industrie A-300

» - This program, a collaborative effort between French British, and
German aerospace industries, was under consideration as early as 1964 when

the possibilities of developing a high-capacity afrcraft with a short or

medium range were first examined.”® The effort was almost'abandoned; however,
a complete review of the specifications on the basis of a wide-body configura-
tion to be powered by a new generation engine (the -CF6-50, developed and '

- produced by a U.S. firm, General Electric) proved encouraging enough for a

formal agreement to be signed on May 28, 1968, by the French and German govern-

~ ments, joined later by the governments of the Netherlands and Spain. The

LR . heea - -

fmmend

British government withdrew from the program.(and is today, a decade later,
negotiating to participate as a risk-sharing partner) although it maintained
a major stake through the work of Hawker Siddeley. The other firmsvinvolved
_were Sud Aviation (later merged into Aerospatiale), MBB, and VFW-Fokker--and
Fokker-VFw and CASA eventually became associated with the project.

The management system was set up as a special corporation A1rbus
Industrie, inaugurated in December 1969. This organization proved relatively
effective--it took under five years for the first B-2 to be certified. In '
May 1975, the longer-range B-4 was brought into operation. ' -

. The project, though a technical success and one of the best examples
of effective European collaboration, has suffered poor sales. By April 1977,
orders totalling only 39 units had been placed by European and other non-U.S.
airlines.’® Recent sales have improved the outlook for the A-300, however,
“particularly with the purchase of 23 aircraft (with options on 34 more) by

2-17
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Eastern Afrlines’®--a sale which' evoked considerab1e controversy in the ‘United-
_States regarding the financial incentives provided by the curOpean governments

to close the sale. _ o
P]ans for further development of the Airbus fam11y, particularly the

A-310 and the proposed joint European transport program (JET), have keen made
for the near future, and it appears that Airbus Industrie will prov1de a con-

,.tinu1ng structure for European co11aborat1on. o

SUMMARY _ ' _
The foUr'EUropean countries examined in this study have provided con-:‘

: siderab]e financial support for the aerospace industry. The role of the in-

dustry as a provider of employment, technology and export earnings and the :large
commercia] risks involved in civil a1rcraft and engine programs have been the -
primary reasons cited for this support Each government, however, has’ been a

‘major force in movements to rationalize the structure of its aerospace industry

in order to operate more efficiently and to better meet- ‘foreign competition.
During the past twenty-five years, a few major compan1es have evclved in each
country through the consolidation of sma11er firms.

Britain and France have employed nationalization as a mechanism to

" achieve rationa11zat’on reflecting their policies of government control of

concentrated industries in what are viewed as important sectors of the economy.
-On the other hand, while Germany has taken steps to rationalize the aerospace
1ndustry, it has elected to keep the firms in the pr1vate sector- -while providing
financial support. The Netherlands' one major. company, Fokker-VFw has remained

. in the private sector, although its major programs do receive government

assistance.
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I11. GOVERNMENT FINANCIAL SUPPORT

RN

- [ : BACKGROUND S
f'g : This chapter presents information about recent expend:tures for c1v11
. ¢+ afrcraft and engine research, technology, and development in the United Kingdom,

_;;j,i | France, West Germany and the Netherlands. As the data presented below:indicate,
B SR - the majority of this funding in the 1974-77 period has been for the development
o ) of specific projects. A smaI]er amount is spent by each country to develop its
b i' - research and techno1ogy base. 1t should be noted that, wherever possible, all
i' ~ data were obtained from official documents; in a few cases it was necessary to

' supplement this information through 1nterviews with government orfic1a1s In-~*3

_vg l? ~ keeping with NASA-established guidelines for this study, only those expendi-
2 { B tures for civil airframe and engine research, technology, and development are.
i 3 [7 presented Where no sound basis was available to allocate the civil portion
'i} : of joint civil-military expenditures, the total is reported here as a joint

:; _ expenditure. The information on which these f1gures are based was developed -
. jointly by GRA and INSPEC, and represents the study team's best estimate of
- European governmenta'l expenditures in this area. All financial data in this
chapter have been converted to U.S. dollars (current) to facilitate compar!sons
by the reader. The exact conversion factors used are shown in Append1x B,

Table A-1.
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- UNITED KINGDOM

The British government provides financia- assistance for both project ;

,fdeveiopment_and research and technology activities. These funds are disbursed -

through the budgets of two agencies--thc Ministry of Defense and the Depart-
ment of Industry.® Civil research and technology activities in particular are -

~:administered by contract through the Ministry of Dcfense. Procurement Executive

(MOD(PE)) Development expenditures fcr some specific projects (e.g., the
RB- 211 engine) are also controlled ir & similar fashion. “However, net oovern--

" ment expenditures by MOD(PE) for puraly civil programs &re reimbused through
R uudget ‘transfer from the Department of Industry which also provides NOO with
“'funds fur contract administration :

The government provides assistance to the industry in the form of
direct aid to corporations as well as contributions to special projects.
“Direct aid" includes long-term loans, purchases of capitai stock and contribu-
tions to working capital. Expenses in connection with certain projects, such
3s- the Concorde aircraft, are a7°o underwritten by the’government.:iThese

: activities are 1unded directiy by the Department of Industry.

The British government does seek a returm on the capital it provides
to the aircraft industry. Investment in aircraft companies (*hroughvloans or
stock ownership) entities'the'government to participate in ccrpurate revenues,
while the extension Jf assistance to individual projects is often contingent

~upon the government's eventual reimbursemant -from project sales. Such receipts

have been treated as suppiements to the government's appropriations for aero-
space projects and programs, and are identified in the budget as “appropriations
in aid." Thus, the qovernment offsets theryeariy grant of program funds with
any amounts due it as a revurn on prior investments. Evaluation of the govern-
ment's role in fostering aerospace activities, therefore, requires examination
of both-the net  contributicns of the government ({i.e., less receipts) and grossf

_ expenditures (including receipts) available for government-sponsored work.

The two primary sources of data for the Tnited Kingdom were annual

treports of Suppiy Estimates ard Appropriation Accoznts by the House ot Commons.
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V_{::ve for flsca! years 1973 1974 to 1977-1978.# The former document presents the ,
. .v_initiel funds budgeted far each fiscel year.. The Appropriation Accounts pre-
- sent the final amounts appropriated for each Aactivity, reflecting all supple-

mental appropriations during the fiscal yeer. The Appropriation Accounts also
report nat. expenditures and provide explanations for the differences between
emount' appropriated and expended. The SuppIy Estimates document {s useful _j
_es ﬁnformetion {s presentad at a much greater 1evel of detail, '

Tota\ net expenditures for civil aviation for fiscal years 1974 1977
_appear in Table. 3-1. Both {nitial and supplementary appropriations sre pres
sented in the amounts shown for each year, Total expenditures declined from
21771 million ($417.3 million) in 1974 to£83.5 million ($159.1 million) in
1977, Expenditures for general research and development (including research
and technuicgy) ranged from£14.4 milidon ($33.8 million) in 1974 to£17.9
million (834 1 million) in 1977, Project-related e\penditures appear in sepa-
rate accounts in the budget. The decline in total expenditures during the
period hes its origin principal!y in the Concorde aircraft and RB-211 engine
‘projects: Net expenditures for the Concorde declined from£37.7 million ($206
million) in 1974 to £47.8 million ($91.1 million) in 1977: and net expenditures
for the RB-211 engine project declined from£37 7 millton to £12.1 mill{on
'(588 6 million to $23 million) during the sene period

Table 3-2 shows ectuel government expenditures during the period

o 1974 1977 for civil aircraft and engine programs. These data correspond to
- expenditures as reported in Table 3-1, but show both gross e\penditures and

offsetting receipts. Since receipts are used to fund_e portion of the current

year's axpendituras, actudl government assistance corresponds more closely to
- gross expanditures. That is, receipts due the government from ccmpanies for

prior investment are deducted from that year's appropriation: the government

" then tren*fers the net emount of the grant to the company.

The-decline 1n civil aviation project expenditures correspond: to
4 period of uncertainty during which the government planned the netionali:etion

*1973-74=1974; 1974-75=1975; 1975-76=1976: 1976-1977«1977; and l§77-78-19?8,

3-3
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GREAT BRITAIN:  TOTAL ACTUAL GOVERNMENT EXPENDITURES FOR CIVIL
- AIRFRAME AND ENGINE RESEARCH, TECHNOLOGY, AND DEVELOPMENT,
o T 197419770 R
- (£Millions, current)?

Net Expenditures 1973% | 1974- [ 1975 |  1976-
R » 11974 | 1975 | 1976 1977
Research & Development {144 | 62 | 166 | 1709
Concorde Afrcraft 87.7 | 8.4 | 79.8 47.8
RB-211 Engine 37,7 | 403 | 2.5 | 12a
Other Civil Aircraft and Aero- ' : ’ :
Engine Projects, etc. - 37.9% | 26.4% | 92.9% |- 5.7
TOTAL (£Mi111ons) 7.7 | 1663 | 1ore | e3s
($ Millions) 417.3 | 332.5 | 333.2 | 159.1
Initial Annual Appropriations [150.1 | 10.2 | se.2 | 49,8

~ 1Total of expeniiture appropriations during the year for civil aero-
space research and development, the support of develorment and production of
alrcraft and associated equipment, loans, the purchase of certain assets of
companies, and other {tems. - o S :

‘2Amounts shown are net government ex'pvenditures after receipts 'frgm

“repayment of loans and other repayments.

‘Fiscal year begins April 1 and ends March 31.

“Includes net assistance to Rolls Royce of £35.3 million under the .

| Rolls Royce (Purchase) Act of 1971.

SIncludes net assistance to Rolls Royce of £20 millien.

"Includes’net_ assistance to Rolls Royce' of £20 millfon.

Source: House of Commons, Appropriation Accounts Class IV, Vote 5-Industrial
Innovation: Aerospace {various years}, (London: Her Majesty's '
Stationery Office). o S .
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SRRV EREAT BRIEAIN., EXPENDITURES ON CIVIL AIRCRAFT AIRFRAMES :
- AND ENGINES FOR RESEARCH ' TECHNOLOGY, AND DEVELOPMENT, 1974-1977

(. i?Millions Current)

. . 1973 1974~ 1975- 1976-
~Gross Expenditures 1972 | 1975 | 1976 | 1977
|- Aircraft and Aero-Engine 14.4 16.2 16.6 | 17.9
: Genera] R&D Programs S S o
IE Concorde Aircraft " N ; o
- Current Expenditure-Development 1 38.5 | 40.9 42,2_' 27.0 |
Current Expenditure-Production 25.0 | 37.3 76.2 79.2°
Capital Expenditure-Development 0.3 | 0.1 -1 -
' Capital Expenditure-Production 3.0 1.9 S o100
-Work by MOD(PE) Establishments A 1.3 3.1 2.5 | 2.2
‘Production Loans - a7 | - - -
RB-211 Engine’ 37.7 . |- 40.3 2.5 | 12.1
| Other Aircraft and Aero-Engine |
" Projects and Assistance ,
Other Civil Aircraft and Aero-
" Engine ‘Projects 3.9 7.3 3.3 0.7
Ministry of Defense (PE) 1.5 1.4 1.8 2.0
- Assistance to Short Bros. & Harland - - 0.7 5.9
~ Assistance to Rolls Royce 35.3 20.0 90.0 -
Tota1s o : 182.6 | T/T.7 | Z36.3 | TA7T1
~ Receipts -
Concorde Aircraft = R :
- Production Receipts - - 38.8 57.3
Capita] Assistance Rentals 1.6 - 0.9 1.2 1.0 -
VAT Recoveries 0.5 0.9 1.5 1.6
,,Mfscel1aneous Receipts - 0.1 - - 0.7
Other Civil Aircraft and Aero- 28 , S -_'2 g .'é 9‘
Engine Projects . . . .9-
Tbta]s _ _ Lo 4.2. | 137 63.5
TOTAL NET EXPENDITURES ( £ Mill{an) 1777 | 164.3

‘Fiscal year begins April 1 and ends March 31

- Stationery Office)

ounts Class IV Vote 5- Industr1a1

Source: - House of Commons, Appropriation Acc
: ~ Innovation: Aerospace Evar?ous yearsf (London

Her MaJesty:s



, 'and corporate restructuring of the British aviation industry. These p]anning
‘activities were realized in 1977 with the creation of British’ Aerospace.

, Initial»annuai'budget estimates for the fiscal years 1974- 1977 are. -
i ~ shown in Table 3-3. As can be seen, the amounts actually expended have exceeded
d _' the budget estimates in every year The principal difference between initial.
? and total appropriations is assistance--loans, purchases of stock and capita]
ok assets, etc.--to. Rolls Royce under the Rolls Royce Purchase Act of 1971. For
SN purposes of comparison, the annual totals of initial appropriations are aIso
included in Table 3-i (number in parentheses) o

_ , The Suppiy Estimates have been used to approximate the distribution
- Lf“,?i of research and technology funds for each year. As shown in Table 3-4, the .
SO largest recipient of funds of this type has been industry: Additionally. some
li .of the MOD(PE) funds are allocated to industry in the form of research con-
e - tracts.
I o |
|

o s cenirem e bt et e o

The majority of government funds (approximately 90 percent) are

allocated to. specific projects or are provided as assistance to certain firms

in the industry (See Table 3-1). A1though general research and technology has
—received a small share of total funding, the proportion of funds devoted to

this activity has increased_in each year. The Concorde SST program has received
. the largest amount of funds during the period. This is reflective of the pro-
:_ i" - _,'duction problems of the program which caused substantia1 cost increases as
ER noted in Chapter 2. Rolls Royce was the second largest recipient of'government ,
beon funds in the 1974-1977 period. This assistance was authorized under the Rolls
%9', : | Royce Purchase Act (1971) which nationalized this firm. The nationalization
3; P - of the country's major airframe manufacturers was effected in 1977..

:é'- | : With respect to future levels of support for research, technology, and

: deveiopment activities for civil airframe and engine programs, the British

,? : ,' : government has designed a plan for the next four fiscal years.® As a result

' of the formation of British Aerospace as a nationalized company in 1977, this

! firm will take over responsibility from the Department of Industry for research
- work on afrframes directly relevant to its commercial activities.® Estimated

Ij expenditures for these activities are shown in Table 3-5. When compared to

earlier levels of support (Table 3-1), a considerable reduction in expenditures

3-6
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L . TLE 33 o
GREAT BRITAIN: BUDGET ESTIMATES! OF GOVERNMENT
EXPENDITURES, 1974-1977 |

(£M11140ns, Current)?

19730 | ve7a- | verse | vemee | yerre |

1974 | 1975 1976 | 1977 1978

| Research & Development 17.2 | 13.9 | 15.4 18.0 .| 15.6

Concorde Afrcraft® | e | 1sie 50.9 [ 35.4 43.1
RB-211 Engine® -] 3.8 15.2 | -13.0 -2.3 | <12.3

|- Other Civil Afrcraft and 1 e R
" Aero-Engine Projects, etc. 3.7 8.7 - 6.2 -1.3 ~ «1,5
Total (£Mill{ons) . 150.1 | 110:2 59.5 49.8 33.9
(£Mi111ons) | 2.5 1 223.0 | 1027 | 989 | 78.8

1Estimates of the amount required for the fiscal year for the expendi-

~ ture of the Department of Industry on civi) aeospace research and dsvelopment,

the support of development and production of aircraft and associated equipment

- loans, the purchase of certain assets of companies, and other items.

" Amounts shown are net government budgeted expenditures after receipts
“from repayment of loans and other-rgpayments. - ; :

‘Fiscal year begins Apéil 1 and ends March 31.

“Inéludes éxpenditures_for production and devélopment;'

Sourcei House of Commons, Suppl Estimates Class IV, Vote 5-Industrial Innova-
_ gig?: )Aerospacev(vargous yearsT, (London: Her Majesty's Stationery
ffice : : o - :



TABLE 3-4

GREAT BRITAIN DETAILS--AIRCRAFT AND AERG-ENGINE GENERAL R&D PROGRAMS
. ~ BUDGET ESTIMATES BY CATEGORY. 1974-1977

(1n Percentagos)

N - - , 1973,3: 1974~ | 1975~ | 1976~ -1977-
Gross Expenditures 1974 | o7 | a76 | 1977 | 1978

'ReSearch‘AhdRDQVQIOpment .

“by Industry, ete. | 53 |8 | s8 | 54 9
* Research by Universities - 2. | 2 } 2 1 2 Al
: Hork by the Ministry of 1 452 40 40 44 | s0

.- Defense (Procurement ,
- Executive) for aviation
research and davelopment,

- including both expenses
~ of R&D establishments

. and research by contract

~ Total (percent) _ 100 Bl 100 100 100
" Total Expenditures® : ' ‘ : :
Clswtions) | e g [ @8 |3 .

- o——

-
P

- - vt o o

- o in i
PR

‘F1sca1 year beings April 1 and ends Merch 31

: zInc'ludas L1, 348 000 for R&D work in connection with the Concorde
aircraft. This amount 1s listed again for 1973-1974 in the deta1ls of Concorde -

expenditures.
‘From Figure 3- 1.

"~ Source: House of Connnns. Supply Estimates Class Iv {var1ous years} (London
Her Majesty s Stat1onery Office)




* GREAT BRITAIN:

" TABLE 3-5 | |
PROJECTIONS OF GOVERNMENT SUPPORT FOR CIVIL
ATRFRAME AND ENGINE RESEARCH, TECHNOLOGY, AND DEVELOPHENT

e e
e

I o it + Y S At 2R . 3 DOy S IO Pt

42

(£ Mi'l'lipns. 1977 Prices)
Projected Expenditures 5 | lago | dser | lar
'Réseérch and Development 15 15 15 15
~ Concorde Afrcraft 33 24 17 13
R-211 Engine (12) | (a) | () (10)
Other aircraft and aero- . Y R _
engine projects, etc. (1) - - -
Totals (£Millions) 35 25 22 18
($ Millions) 67 48 4

e e s 3 Ay ST A ey S0 ke rAn WA s AL b Gt i o

Source: The Government's Expenditure Plans, 1978-1979 to 1981-1982, Volume
. TI, presented to Parliament by th
Command of Her Majesty (London :
Januany 1978).

3-9
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} rf:is shown., The reasons cited for this are the compietion of the Concorde pro-
' 'gram in 1978 (with only the in- service support ciass remaining), and increased

receipts from saies of the RB-211-22 engine which are expected to more than
offset the. development costs of derivative versions. However, the design and -

- deveTopment costs of the recently authorized BAe 146 are not inc]uded in the

estimates in Tab]e 3-5.¢

o It is expected that the British will continue to support maaor civiT
aircraft and engine programs in the future as in the past. However, much of

| “this support wiil be directed through British Aerospace.  The only reported o

estimates for government funding of British Aerospace indicate that capitai

'expenditures of. about $27 million are planned in each of the fiscal years
‘through 1981, The government realizes that a requirement exists for externa] -

funding (pubiic dividend capital and government loans), although British aero-
Space does expect” to fund a ]arge portion of the requirements from interna] '

’SOUYCES.

.FRANCE

The French Government supports all aspects of civi] airframe and

’"engine research, technology, and development. It supports both studies and pro-.
duct development for general aviation aircraft and engines, helicopter airframes

and engines, - business and commercial aircraft and engines, and transport air-
craft, airframes, and engines. It has been a participan* in most recent maJor
European. aircraft and engine programs (i.e., A- 300--inciuding proposed deriva-
tives, “the Concorde--inciuding engines, the CFM-6 and CFM-56 engine programs,

~and diverse helicopter programs; the French Government is also attempting to -

organize a consortia to develop new transport aircraft--the JET Series)

The Ministry of Transport9 prov1des most of the funding for research,

-_ technoiogy, and deveTopment for civil aircraft and engines. It provides funds
- to industry, universities and research facilities The major basic research

organization is the Office National d' Etudes et de Recherches Aerospatiaie _
(ONERA) which performs studies with both civil and military applications. Al-
though data are presented below for ONERA, its expenditures are not included-

in the total figures to avoid double counting, as it receives some funds directiy
from the Ministry of Transport and other funds indirectly (that is, the Ministry.
of Transport's funds ai]ocated to industry may be used for contract research

at: ONERA) ‘

3-10



The'government s total expenditures for civil aeronautic programs

for the 1974-1977 period have ranged from approximately FF 1, 100 million ($240

mil]ion) to FF 1,300 mitlion ($290 million), as shown in ‘Table 3-6. It can be

-seen that project development expenditures accounted for approximate]y 90 per-
. cent of total erpenditures throughout the period :

Tab]e 3-7 presents annual data on ordinary expenditures for the
deveiopment of aeronautic equipment (including R&T). It should be noted that .

~ this figure, approximateiy $12 million in recent years, includes overall admini-

stration as well as. deve]opment and research for avionics and other equipment.

‘The iargest category of government- funded aeronautical work has been

c‘proaect development and financing (See Table 3-8). Approximately FF 950 to

FF 1,200 million ($210 to $270 million) have been expended in this area annually
from 1974 to 1977. The largest shares have been for the Concorde program and

_-the 10-ton engine program'(CFM-Ss). A note to this figure shows how the total
‘funds for development were spent each year. The largest two recipient cate-

gories were pubiic]y-owned companies and the funding of studies.

' An accurate measure of the French Government S expenditures for
research and technology on civil aircraft and airframes is not pOSSibIe because

_ of the method by which funds are supplied. Table 3-9 presents data for what
. 7'can be classified as civ11 aeronautic research and technology. This activity
~ has’ received approximate]y FF 72 million (515 mi]]ion) in each of the

last three years for studies by research laboratories, univer51ties .and in-
dustry., The relative size of this expenditure when compared to that of the
other European countries indicates that it is not.a true measure of French
activity in this area. ' ’

ONERA conducts studies with both civil and miiitary applications

- As a basic research facility, some of its effort is pure science and the ulti-

mate application is unknown. Since the ministry of Transport budget shows some -
funding for studies at ONERA, and this organization also may receive research
contracts for industry programs funded by the Ministry of Transport, to in-
clude all -these expenditures would entail a double counting of the government's
contribution. Thus, the data reported in Tables 3-10 and 3-11 should not be

| added to those in Table 3-9.

311




o1 1
b oe 4

TMBLE 36 |
FRANCE: GOVERKMENT EXPENDITURES FOR CIVIL AIRFRAME

AND ENGINE RESEARCH. TECHNOLOGY AND DEVELOPMENT 1974-1977

(FF Millions, Current)

Sunmafy”Data;

e |

.12

1974 | 1975 | 1976

Ordinary Expenditufes;, | | 44;2” | s2.8 | 0.6 62.8
Research and Technology R B = '
. Expenditures 47.3 65.8 | 78.8 '72.0
°0evelopment Expenditures 1220.0 - 967.0 1030.0 1048.0
Total (FF Millian) 131.5 | l085.6 | 1169.4 | 1182.8
(S Million) 295.1 | 282.0 | 235.3 | 251.4

 Sources: Tables 3-7, 3-8, and 3-9.
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R TBLE 37

" FRANCE: ' GOVERNMENT EXPENDITURES FOR CIVIL AIRFRAME
© AND ENGINE RESEARCH, TECHNOLOGY, AND DEVELOPMENT, 1974-1977
: X8 o ?'(F?,OOO;.CUrfent) : PERE

Ordinary Expenditures 1974 1975 | 1976 1977
- Administrative Costs: e  - R -
- Salaries 13,835 | 17,132 | 19,400 | 18,651
“Allowances | 1 8,902 | 10,282 | 12,343 | 13,781
Residence Allowances - ~ga1 | 928 | 1,03 | 965
| social Contribution _ 1,631 | - 1,781. | 2,178 | 5,955
~ Payment-of Compensation 741|830 | 982 1,085
~ _Expense of Moving People 323 ;, 353 - 553 | 584
‘Material Costs: - N
Technical Material 49| &9 50 -
CFuel 4,613 | 7,213 | 6,300 7,200
" Maintenance:  Equipment o B - ’
and Material 9,755 | 10,605 | 12,853 | 9,418
Vehicles: -Purchase, R . ' o :
_ ~ Maintenance and Operation 521 667 . 558 - 547
- Other - o 2,380 |~ 2,380 | 3,511 3,548
" payments to Other Agencies . e S B
" (Printing & Communication) 584 - se4 | 724 | 1,078
Total Expenditures for Operations ' 3 _ - .
| . (FF 000) 44,175 | 52,800 | 60,579 .| 62,812
(s 000) - | 9,938 | 11,770 | 12,189 - | 13,350

Nationale), Chapitres 31-71
34592, and 34-93. - ’

3-13

"~ Source: Budgét Vote:  Transports, II1 Aviation Civile, (Paris; Imprimekiéf
' , 31-72, 31-92, 33-90, 33-91, 34-71,, 34-72,




N e i - TABLE 3-8 -
ii [ ’ E FRANCE GOVERNMENT EXPENDITURES FOR CIVIL AIRFRAME _
?1 Ao AND ENGINE RESEARCH, TECHNOLOGY AND DEVELOPMENT, 1974-19/7
?f H | (FF OOO current)
ko | Capital Expenditures: Development! = N B :
”’»éfg ' : _ o 1974 . 1975 1976 . 1977
o Concorde . - - 800,00C 510,000  535,000%| 540,000°
S Afrbus - - 263,000 184, 000 ~ 1,000 35,000
L1 | Mercure © j 65,000 17,000 = - -
§,§ 5 Diverse Investments , 17,000 20,000 18,000 | 8,000
R 10-Ton. Eng1ne (CFM-SS) ‘ 64,000 205,000 436,000 | 370,000
3 SA 365 Helicopter 11,000 18,000 19,000 | 9,000
;ng- Ea AS 350 Helicopter ce - . 13,000 16,000 {9,000
L0 | Super Puma B - s 15,000*| 52,000
oy Mystere 50 - ‘ - e e e 25,000
i Total - (FF000) 1,220,000 967,000° 1,030,000 |1,048,000
b : ($ 000) 274,466 215,560 207,243 | 222,742
b . :
;OE e _ 1Recipients of Funds by Type of Activity (in percents)
-} =vTxge R - : ] 1974 _ 1975 1976 1977
T ~Construction of Facilities 2 2. 2
i SR Pub]icly-Owned,Companies - 87 74 56 61
b Privately-Owned Companies 5 2 * 2
B - .. Expenditures on Studies-- - '
b § ¢ - Economic, Technical, and L o :
i Marketing - 6 22 42 R
- *Less than 0. 5 percent R '
S : - 2FF 285 millfon for deve]opment and FF 250 m1111on sales subsidy.
'_;’: - SFF 260 m1111onvdevelopment and FF 280 million sales subsidy.
;'i;é B o ~ “Includes FF 4 million for engine development. '
"ﬁ i [; B 'N‘ sInc]udes FF- 17'm111i6h for engine deve1opment. ‘
¥ P ) ‘An additiona] FF 700 millifon was appropriated for Concorde sa1es
P subsidies. It could not be precisely detennined whether any or all of these funds ,
b0 . were ever expended.» A L : )
R X L S
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ST '._TTﬁBLE 3%8_(cdnf.) |
~FRANCE: GOVERNMENT EXPENDITURES FOR CIVIL AIRFRAME
 AND ENGINE RESEARCH, TECHNOLOGY, AND DEVELOPMENT, 1974-1977
e ' V (FF- 000, current) - '

o SoUrce:' Budget Vote: Transports, III Aviétion Civile; (Paris: _Imprimeffe-
o Nationale), Chapitre 53-24 for years 1974, 1975, 1976, and 1977. -

- Assemblee Nationale, Rapport No. 2815, Vols. I1'& II, (Paris: Jouunalé*_*;n“ 

- Officiale), April 1977..
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TABLE 3 9

"~ FRANCE: GOVERﬂMENT EXPENDITURES FOR CIVIL AIRFRAME '
‘ AND ENGINE RESEARCH. TECHNOLOGY AND- DEVELOPMENT, 1374- 1977

(FF 000. current)

Capital Expenditures: i : S R
Research and Technology -~ 1974 | 1875 1976 - 1977
_Light Afrcraft Studfes 3,500 | 3,500 | 3,450 3,000
- Small Engine Studies 3,50 | 3,50 | 2,000 [ 2,000
Preliminary Studies: . ' Co
* New Programs 800 | 1,300 |- 1,300 1,000
" Preliminary Studies: ' R
Advanced Aircraft - -10,000° - e
_ Exploratory Development - - - - 12,000
- Research and Test Sites: - :
ONERA 7,000 - 7,000 | 5,000 ,8'000
General Research: o
Noise Pollution, Structures, : _ : :
Helicopters, and Security 33,000 40,500 67,000 46,000
Total (FF 000) .‘47.300‘ 65,000 78.750' '72;000
- ($ 000) 10,641 | 14,668 | 15,845 | 15,303
::i  Sources: Budget Voté: Transports, III Aviation Civile, (Paris: Imprimerie

— pacionale), Chapitres 53-21 and 53-24, for years 1974,
1975, 1976, and 1977.

1977..

‘ 3815, Vols. I & II, (Paris

3-16
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: ] As Table 3- 10 indicates. ONERA spends approximate\y FF 150 to FF 225
million ($30 to $50 miiiion) per year for joint civil-military R&T. ONERA s
capital expenditures are shown in Figure 3- 11. Of the approximately FF 61
million ($13 million) spent per ysaar, a 1ittle more ‘than one-haif has been for g
- the transonic wind tunnel. and related facilities at Le Fauga

In summary, the French Government has stated that civil proorams
could not be launched without public funding. Aeronautical activity con-.
tributes- great]y to the country's balance of trade and is a major source of
“manufacturing employment Furthermore, it is also recognized ‘that some stimulus

of civil programs is needed to "escape the monopoiy of several foreign
builders. 10 ' :

THE FEDERAL REPUBLIC 0F GERMANY

, In the Federai Repub]ic of Germany, aeronautical research 1s conducted
by the universities, independent rasearch institutes, and the aerospace industry.
Federal funds for these activities are provided by the Federal Ministries for
‘Research and Technology (BNFT), of Defense’ (FMVq). and of Transport (BMV). It
has been estimated that in 1974 as much as 75 nercent of the funds expended on:
research and techno]ogy were provided by the Government (two-thirds of this
amount were defense outlays).'! Since 1973, individual projects have been
subsidized as we]\ primarily in the aircraft. ‘industry (the research undertaken
to assure technoiogicai preparation for future civil aircraft projects s).t2

' The West German aerospace industry is composed of three airframe com-

' panies, supported by two engine manufacturers and a small equipment industry.

The aerospace industry has traditionally been dependent on government support,

primariiy in development. Government aid has largely been tied to the con-
dition that civil aircraft projects lead to increased European: cooperation

" The Federal German Government Programme (published December 13, 1974) estimated

that government aerospace funding of the industry for the years 1974 through v

1977 would be allocated as shown in Table 3-12. - It should also be noLed that

at least 80 percent of the German industry's turnover comes from business piaced _

with,the Federal Government; the industry has not been highly export-oriented. e

3-17
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S | | TABLE 3<10. |
T I EE FRANCE: GOVERNMENT EXPENDITURES FOR CIVIL AIRFRAME
e - AND ENGINE RESEARCH, TECHNOLOGY, AND DEVELOPMENT, 1975-1977

_ ~ Joint’ c1v11-M111tary Expanditures by
, o SR Office National D'Etudes et de Racherchos
ST : o Aerospatiales (ONERA)

o S “(FF 000, current)

Operations Expenditures S s 1976 | 97
Origin of: Funding: R . I
"~ Direct Allocation from Government : CoBs% | Sie | sk
_Resources from Contracts (indirect | e Rt
government funding) | ey LYAS - 46%
Direct Returns (primarily royalties . o S
from patents) o 2 2% 3%
- oY | TOOF oot

Usez of Funds for Airframe and Engine
Research and lechnoloqgyv: '

Aeronautics (airplanes, helicopters, . . ~ : :
engines, and equipment) 111,500 | 136,000 160,300

~ General Studles S 50,800 | 59,000 | 63,300
~Total (FF 000) | PR 162,300 | 195,000 | 224,100 |
($ 000): o - 34,495 | 39,235 | 47,630

© Sources: ONERA, Activities 1975, Chatillon, France: ONERR, 1975.
: ONERA, Activities 1976, Chatillon, France: ONERA, 1976, ‘ o
ONERA. chivifi 1977 Chatillon. France: ONERA, 1977. N

e -
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| O OTABLE 311 |
 FRANCE: GOVERNMENT EXPENDITURES FOR CIVIL AIRFRAME
~ AND ENGINE RESEARCH, TECHNOLOGY, AND DEVELOPMENT, 1975-1977

. Investment in Joint Civil-Military
SR . Research Facilities =

 (FF M{1lons, Current)

Use of Investment Funds'® - . 1975 1976 | 1977

Test<Centers:f~ B T R -
Chalais-Meudon (aerodynamics) - | 2.8 7.1 3.4
Palaiseau (energetics) ~ . = | © 7.0 | 3.6 2.8

Modone (large wind tunnel) ' 7.6 | 1.6 9.3
- Le Fauga (new establishments and F1 : B

~ wind tunnel) _ , N6 3.6 | 336 | -
Laboratories of Chatillon (materials, - : e o
physics structures) , . 6.0 7.8 8.9
Laboratories of the Toulouse Research ' . '
Center L : 3.6 2.4 - 1.0
General purpose facilities _ 1.0 11,3 1.9 -
Total (FF Millions) S | 596 | 5.0 | 0.9

(§ wllons) . 33 ma | o2s

11974 data not available for inclusion in this report.

Sources: ONERA, Activities 1975, Chatillon, France: ONERA, 1975.
: . ONERA, Activities 1976, Chatillon, France: ONERA, 1976.
- ONERA, Activities 1977, Chatillon, France: ONERA, 1977,

3-19 -
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Civil Programs! = 244.0 | 274.0 | 327.0 | 350.0
Military Programs | 2589.9 | 2705.0 2596.0 | 2464.0
Space Prograx_nS2 _ ] 319} 288.7 | 312.3 | 332.7
Civil Research® - | 741 0.0 13.2 | 7.0
Total (DM Millions) | | 3152.3 | 3367.7 | 3248.5 | 3163.7

o TABLE 3-12

WEST GERMANY:  PROJECTED GOVERNMENT FUNDING
- FORALL AEROSPACE-PROGRAMS, 1974-1977 |

(DM Mi1lion, current)

1974 | 1975 | 1976 1977

Government Aerospace Funding

(S__Mi]lions) - 1308.0 | 1284.4 | 1375.3 1502.09

_"IIanUdes assistance in mérkéting._

, 2Fund'lng for West German industry, plus contributions for administra-
- tion at ERNO and the European Space Agency (ESA). - . '

3On'ly funding for manufacturers;vdoes not include reSéérch institutes. .

- Source: "The West German Acrospace Industry: An Agonizing
' Reappraisal in Bonn," Interavia (July 1975), 773.
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The Federal Ministry_for Reeeanch and Technology (BMFT) promotes

-generaILand-c1vf1 aeronautical research and technology. BMFT appropriations,-
_ projected for the years 1974 through 1977, are displayed in Table 3-13. Actual

expend1tufes for the same years are shown in Table 3-14. The major share of
BMFT aeronautical funding supports research conducted by the Deutsche Forschungs-

- und Versuchsanstalt fur Luft-und Raumfahrt (DFVLR). The DFVLR 1s the largest -
-research establishment dealing with engineering sciences in the Federal Repub]ic
.of Germany. Its “basic funding" approprlations have increased somewhat more

than originalIy projected ~In addition, the DFVLR enjoys support from the
governments of the provinces in which its research centers are located. As
shown in Tables 3-13 and 3-14, BMFT funds are also set aside for the Civi
Component Program (1imited 1arge1y to the airframe field) andAother‘R&T pro-
Jects Within industry. Yearly expenditures for faci]ities also increased con-
siderab]y more than first estimated ' | -

Funding for the development of specific civil aircraft projects is
not included in thevFedera1 Government's overall program for aerqnaut1ca1 re-_'
search and technology. ‘A separate "medium-term development program,” placing
particular. emphasis on civil ventures, was first submitted to Parliament in
July 1970; the propcsals were adopted with the condition that they be resub-

' mitted annually and revised on a rolling basis.!* A new program, for the
e_period 1974 to 1978, was the subject of a report prepared by Martin Griner and
- submitted to the Federal Cabinet at the end of 1975. An overall summary of

project support is displayed in Table 3-15. National projects were recommended
in the Gruner report cnly if they were well within the industry 3 capacity

and would require only a minimum of government support. However, as can be
seen in Table 3-16, the government has encouraged the larger mu1t1nat1ona1
programsf-thevA-3OO Airbus and the VFW 614--by advancing, in addition to - o
development funding, support for export finance aid and marketing assistance.

The future support recommended for the continuation of the Airbus

- program is based on.its eventualldeve1opmentvinto a famiTy of,transbort air-

craft. The Gruner report found that the costs of termination (with repercus-
sions on international relations, employment and industry structure) would

be greater than continuation for the period'1976 to 1980--DM 1,300 million .
($549.9 million) for termination as compareo to DM 1,150 million ($486.5 m1111on)
for cont1nuat1on 16
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" WEST GERMANY: PROJECTED BMFT APPROPRIATIONS'
FOR CIVIL RESEARCH, TECHNOLOGY, AND
" CEVELOPMERT, 1974-1977

(oM Million, current)

1e74 | 1975 | 1976 | 1977

CoRvR® 35.03 | 41,2 | 430 | 43.0
~ Basic Funding -~ - SR o
Civil Component Program |- - | 8.1 8.0 | 10.0

" Facilities ’ e 4.0 5.2 | 6.0

Total (DM Millions) 35,0 | 53.3 | 86.2 59.0
(s milMons) 14,5 | 20.3 | 21.35 | 28.0

lThe Federal Ministry for Research & Techno1ogy (BMFT) promotes

general and civil aeronautical research and technology; only figures for'
aeronautical research funding are given here. _ T

ZThe Deutsche Forséhuhngund'Versuéhsanstalt fUr'LUft#dnd Raumfahrt

~ (DFVLR) is the largest aeronautical research astablishment outside the.
‘universities. -“Basic funding" represents those appropriations intended

solely for aeronautical research.

3Actua1 apbfopriation”for 1974; does not include DM 9.4 million set

“aside for individual projects.

Source: Mihistfy for Research and Teéhnology of the Federal
' Republic of Germany, Aeronautical Research and Tech-

nology: Overall Program of the Federal Government -
1975 ‘579. Translated from German by UFVER,'IBonq,

~ Termany: DFVLR), 1976.
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. TABLE 314
'WEST GERMANY: GOVERNMENT EXPENDITURES FOR CIVIL AIRFRAME
AND ENGINE RESEARCH, TECHNOLOGY, AND DEVELOPMENT,! 1974-1977
' ’ (DM Million, current)_ '

1974 | 1975 | 1976 | 1977
T ..2 , 1 o |
~ Basic Funding® | 40,0 | 42.0 | 44.5 | 48.0
R&T Projects® 7.4 | 7.4 9.3 | 10,0
CRactlittes | 7| a0 |05 | 188
Total (DM Million) 47.4 | 53.4 64.3 | 76.8
($ Million) 19.7. | 20.4 27.2 36.48
IAI] figures, except those given for DFVLR, are taken from budget -

- reports of the Federal Ministry for Research and Technology (BMFT) and
represent actual expenditures, except for the 1977 data which are based

upon appropriations.'

lzThe figures aré estihates:obfained<during an interview with Df.Hertrich.
OFVLR. - Additional funding, at least 10 percent of each yearly total, is pro-

; - vided by the state governments. o

| 3Industry receives from 80 to 90 percent of théée fundé, the remainder

i going to research organizations. The funds support the Civil Component.
Program and, to a -lesser extent, Air Traffic Technology (e.g., DM 200,000

went to Air Traffic Technology out of the 1976 total; proiections for 1978

~.are as high as DM 2 mi1lion out of a total of DM 16.7 million for this.
" category, o ’

Source: Bundeshaushaltsplan: Einzelplan 31, Gesch&ftsbereich des a
'~ Bundesministers fur Forschung und Technologie, 1976-1978. -

o 3-23
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e wesr GERMANY: - PROJECTED FUNDING OF DEVELOPMENT FOR
{1 7 T CIVIL ATRCRAFT PROGRAMS, 1974-1977

| | ~ (DM Mi1l4on, current)

T T Y TR T Y Ao B X s
T - ©o:

Ho 1963-73' | 1974 | 1975 | 1976 | 1977
S ‘

. i ]

E:_‘ | DEVELOPMENT - R = -
it 1 A300 Adrbus 635 8 | 191.0 [ 126.0 | 185.0 [ s1.7

ol vmes | 23092 | 17,0 | 630 R
oo |- Boes a9 | - | - - |-
| uentaircraft - | 100 | 50| 8.0 5.0 | -
¢ | Other Projects 8.7 | - - - a.3

N A AR st 1

| Total- (DM Million) 1002.3 213.0 197.0 | 190.0 93.0
I N ~ . ($ Million) 82.9 81.2 75.4 40.0

: -~ EXPORT FINANCE AID - : N
Cov | A300 Airbus - 4.0 | 12.0 | 22.0 | 40.0
o VFW 614 o - 2.0 | 3.0 | 10.0 | 18.0
PRODUCTION FINANCING | e |
~ A300 Airbus - ' = | 25,0 | 62.0 | 105.0 | 199.0

ve e d g

g s = eny

TOTAL . (DM Million) 11002.3 244.0 | 274.0 | 327.0 | 350.0
($ Million) 1 101.2 104.5 138.4 166.3

_ .

revious expenditures.

{. : 2Plus an additiona] DM 50 million in aid for RolIs -Royce M 45H
- engine development

' ]?' Source: "The West Gennan Aerospace Industry: An Agonizing Re-
- appraisal in Bonn," Interavia (July 1975) 776.
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RECOMMENDED FUNDING FOR CONTINUATIDN

OF AIRBUS ‘AND VFW 614 PRDGRAMS

(DM Million. current)

1976- 1981- 1985- |  Total
o _ 1980 1985 ‘On ' :
' AIRBUS PROGRAM |
Comp1etion of current deve1opment , o :
work 200 e ' - - 200 )
Improvements to B2/B4 and develop~ N . S .
-ment of freighter 80 - - I - 80
Further deve1opment i{nto an air-- v » Sl S
craft family 125 230 _ - 385
Marketlng assistance : _ o .
~ Production 320 - 128 - - 488
Sales 427 682 792 1901
- Total funding_ 1152 1040 792 2984
'Aﬁnua1 average funding 230 208 - -
Withdrawals against state guarantees - 600 - 500 1100
Anhua\DaVerage-withdrawa1 - 120 - -
VR 614 Program | o
‘Additiona1 powerplant costs 25 - ' . 25
Further deve1opment of basic design : 40 - | 30 - “70 :
Marketing assistance .
Production 115 40 - 155
Sales - 56 141 152 249
Total funding 236 211 . 152 599
Annual average funding 47 @2 | o -
Hithdrawa1s'against'state guarantees - - 150 - 150

~ Source:

"The Yest German
Free Enterprise?” Interavia. (April 1974), 317-318.

Aerospace Industry:

3-25
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The VFN b14 recommendation was based on the fact that cance11ation
costs to the manufacturer could be as "high as DM 150 million ($63.5 m11110n).

" while total asset value was only about DM 77 m11110n ($32.6 million).!7? The fear

that termination would lead to a collapse of the VFN-Fokker firm foreshadowed
the Government's rescue of the firm’ with a cash 1nj~ction of 5250 million in -
1977 when the FVH project was cancel1ed.
THE NETHERLANDS » . , ,

. The Government of .the Netherlands provides funding for c1v11 air-

: craft research and technology activities and contributes to the development

costs of civil aircraft. Fokker-VFH constitutes the majority of the Nether—:

lands' aerospace industry and, as such is the primary commercial beneficiary . - |

of this support.!® “As in the other European countries, government aid for the
development of commerc1a1 projects is rendered to reduce the conmercia1 risks
facing industry, and the government receives its return: 1n the form of a sales

) royalty on each. afrcraft sold. In addition, the government will, in certain

cases, guarantee commercial loans and make the interest payments on then to
assist industry in launching a specific project.

The government provides most of its reaearch technology, and develop-

ment funds through two agencies. The~Netherlands Agency for Aerospace Programs

(NIVR), funded by the Ministry of Economic Affairs, provides support for re-
search and technology studies and programs in the area of civil aircraft air-
frames.2° The National Research Laboratory (NLR), funded by the Ministry of.

V,Naterworks, conducts civil aircraft studies 1n the area of structures, mate-

rials, and equipment.

NLR is the primary research facility for civil aeronautics in the
Nether]ands It also performs contract research for KLM a1r1ines, Fokker-VFW,
the Royal Dutch Airforce, and foreign firms. NIVR's resources for civil air-

:craft research are 1arge1y expended on contract research at NLR. . Therefore._'

v NLR receives government research funds in three ways:

e  from direct appropriations

. from resources allocated to NIVR but spent on contract research '
at NLR | | '

° : from grants or Ioans to 1ndustry which are used for studies
: performed by NLR.

3-26
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Total government expenditures for research and technology activities

3;5; have increased in the 1574-1977 period, as indicated in Table 3-17. However, - -
- {f total funding (including project development) is. examined cavernment expendi-
‘tures hav2 been: relatively constant during the period--approximately 47 mil-1 '

"1 1ion guilders’ (SZO million) per year.* This reflects the fact that no new _

o major projects are currently receiving development funding from the govern- S
 ment;2! these resources have been transferred to research and technology ac- .

) ’tivities, both for research (operations) and fac1lities construction (capital).
“Table 3- 18 presents a disaggregation of capital expenditures as to their use.
 The funds allocated to NLR-Amsterdam have been relatively smali and are ot
- identified as to.use from available sources. The expenditures for the large

. wind tunnel project represent the Netherlands share of a joint program with

o Germany KR ‘

' Expenditures for operations type items are shown in Table 3- l9 The

Amajor source of funding is from the Ministry of Waterworks and Transportation. :

Other government organwzations provide from three to five million guilders -

R 1 million to $2 million) per year to NLR for research. At present, no civil
‘afrcraft are in commercial development under a government-supported program.

7 -.Research for specific projects (e.q., F-28 Super), however, is still being

~ funded in small amounts.

The portion of the NIVR budget devoted to civil aeronautic programs

- {s not identified in any publicly-available document Internal estimates of
_ fa’this portion were provided by the Director of. Finance, NIVR, however. As can
-~ be seen, the amount has been estimated at about eight to ten million guilders

($3 million to. 54 million) annually for the years 1974-1977. It was also

~ determined that the operations budget will increase’ as the F-28 Super goes
- into- development However, capital needs will decrease upon completion of the

wind tunnel project.

The total development costs of the F- 28 Super have been estimated to
be about $400 million. Future orders and options are not expected to be '
sufficient to meet the development costs, and the firm would require the govern- _
ment to share in the risks before undertaking the nroject. Fokker-VFh has made

*The sum of total expenditures from Tables’3-l8 and 3-19.

21
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NETHERLANDS: GOVERNMENT EXPENDITURES FOR RESEARCH AND TECHNOLOGY
' " OF CIVIL AIRCRAFT AIRFRAMES AND ENGINES ,
CAPITAL AND OPERATIONS, 1974-1977 ~
- (Guilders Millions, current)

- —pr :
T . : - g .
LTI T =TT
N o~ At [

Total Expenditures’ 1974 | 1975 | 1976 | 1977

operations! - | 2 | 303 | na | 33
Ccapital |22 53 | 161 | 150

Total (Guilders Millions) 26.6 | 35.6 47.2 | 48.7
($ Millions) 10.6 13.2 | 19.2 21.4

T o ooy r—— p ——

- _ [The portion of funds forA‘aircraft development as shown in Figure 3-19
: ] _ - has !i:een deducted so that only research and technology expenditures
’ remain. ' o _

* Source: Figures 3-18 and 3-19

g i Pt RSP ¢ 0
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o NETHERI}NDS GOVERNMENT EXPENDITURESVFOR RESEARCH, TECHNOLOGY,

AND DEVELOPMENT FOR CIVIL AIRCRAFT AIRFRAMES AND ENGINES
: - CAPITAL EXPENDITURES, 1974-1977

(Guilders 000, current) _

SRSl phgion vl i Sapaticg B 2 24

o | 1974 1975 | 1976 1977
Subsidy to NLR-Amsterdam ‘ '
- for Investment in - ' - _ ‘
~ Facilities 2200 | 4925 | 4220 1300
" subsidy to NLR for the | R o ”
Construction of-a : SRR
“Large Wind Tunnel? - 365 | 11910 | 107CO
TOTAL = (Guilders 000) 2200 5290 | 16130 | 15000
($ 000) - 876 1968 6565 6585
_—

zlbid., Art1c1e 128.

3-29

, General Budget of the Government of the Nntheilands for the years
_ 1974 1975, ]976, 1977, Art1c1e 126. _




oo o o

e maeas,
e} e e v D e AR bty S o eaR et d 4 2rBen =

T e

ar ey e e
Ty AN csapar ey aen

s s g L A e A A BT gl b S ifer 4 ey et
oy S

T BT e e a g
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1 NETHERLANDS: GOVERNMENT EXPENDITURES FOR RESEARCH, TECHNOLOGY,
2e AND DEVELOPMENT FOR CIVIL ATRCRAFT AIRFRAMES AND ENGINES

OPERATIONS, 1974-1977
(Guilders 000, current)

——an

1974 | 1975 | 1976 . | 1977
{. | Paht1c1patfon 1n'the cost of ‘ v
“ | . developing aircraft S : .
B (Development) =~ - . - . 22150 9500 | - - -
NationaI'Research'Laborafory e | IR C - . -
(NLR)? Transport Budget 12576 | 18486 ~ | 17436 18684
Research, Technology, and _ - ’ -
_ Development Support from S B S
. ‘other agencies ' 2905 :3805 4640 .| - 4966
- Nederlands Institutt Voor ,
Viiegtingont-wikkeling en o ' N B :
Ruimtevaart (NIVR)? . | 8000 8000 - 4000 10000
Totals (Guilders 000) : _ . 45631 39791 31076 33650
s o) | o1eon | las03 12688 | 14772
1general Budget of the Government of Netherlands: 1974, 1975, 1976,
g 1977; Article 89. IR ) o _ . ,
" 21pid., Article 121. |
o 31pterview with financial officer and visual: access to~non-officié1
P ‘sources at NIVR. The above figures are the section of the NIVR budget that
[ can be identified as being for airframe and engine research. ST e
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. be responsible for seventy percent of the development costs.?? The company
' Germany and England who cooperated on the F-28.2% - 5 . o
:RESEARCH'AND TECHNOLOGY EXPENDITURES |

‘Europe 'r

e e et A i et 9% v e L e - . Tl e e e My VoA

public a financing plan whereby the Nether\ands would lend the companv S‘25 _
million and guarantee a bank loan of $155 million; thus the government would

also plans to add France as a partner for the F-28 Super in uddition to West-

_ From the data for each country. 1t was possible to. estimate that

portion of government support which was used for civil airframe and engine
research and technology expenditures. These results are shown in Figure 3-20.
In each case, only operating expenditures. personnel costs, and administrative

- cost were counted; expenditures for construction of facilities were_e1jmjnated.iﬂ
~Alos, joint civi]-military_expenditures were eliminated where the civil portion .-

could not be identified. In the case of France, it is likely that this
understates governmental support uecause the civil portion of ONERA expenditures
could not be identified.

Thus, the data infTable 3-20'present a conservative estimate of
Government support for civil airframe and engine research and Technology 7 ,
activities. ‘It can be seen that Great Britain provided the highest level of o
support followed by France, West Germany and the Netherlands, respectively. '

United States

oroenn
.

The research and technology expenditures for the United States were

~obtained directly from NASA and the FAA. They are shown on Table 3-21.

3-3N
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. B TﬁsLs“a;éo_ n S
' GOVERNMENT FINANCIAL SUPPORT FOR AERONAUTIC RESEARCH AND
" TECHNOLOGY IN FOUR EUROPEAN COUNTRIES L
- ($ Millions: 1977)

. vora | ters | ez | temr | 1974-1997
United Kingdom® | 41.0 | 3.4 | 298 | 31 | 3.3
| Franbei | om0 |93 | 285 287 | 280
: wesffsermqny’ | a3 2.9 ;"f24;1 | 276 | 260
Netherlands* | 118 | 12.6 | 13.4 | a8 | 132
Total 1w | 9.2 | 96.8 105.2 100.7

——— ———— ———
e e e e . .

1Table 3-1, research and development expenditures only
'?TabIe 3-6, excluding deve1opmént expenditures

$Table 3-14, excluding féc11it1es expendi tures

*Table 3?17, eic]uding capital expénditﬁres

3-32°




SRR SRR O OTABLE 3-21
{07 u.s, EXPENDITURES FOR CIVIL .
I - AIRCRAFT AIRFRAME AND ENGINE RESEARCH AND
o | : ©* TECHNOLOGY 1974-1977
($ Millions: 1977 prices)
NASA -

N ' I R B Average
4'Research and Technology Funding | 1974 | 1975 | 1976 | 1977 | 1974-1977
~Civil Only B | 46.6 [ 41.8 [ 44,6 | a6.4| as9 |

‘ “Civil Portion of Joint Civil- o | e
Hilitary 97.4 [87.2 | 93.2 | 94.7| 93.1°
» 1 'A“Research and_Program Management o
| civil only | 426 {403 40,4 | a4 4.2
‘ Civil Portion of Joint Civil- . | | -
Military | 89.0 | e4.5 | 84.4 | 83.6| ~85.4
Total NASA Expenditures  |275.6 [253.8 |262.6 |266.1 | 264.6
FAA _ |
Noise and PolTution 4.2 | 53| 3.2 3.8 4.1
- TOTAL ' 279.8 [259.1 |265.8 |269.9 | 268.7
X 3-33
b |
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NOTES

1Supply Estimates, House of Commons (London-HMSO) various
years. . ’ S Coe . ,

2See. for example. Appropr1ation Accounts 1976-1977 Volume '
2. House of Commons (London. HMSO), IV-15. :

3Britain, Chancellor of the Exchequer, The Government S Expendi-‘ ‘
ture Plans, 1978-1979 to 1981 1982, Vol. II.

Ibid, p.- 22. paragraoh 16
_Slbid., p. 22. paragraphs 17 and 18.
~ Gpig., b. 22, pafggraphf19;
"Ibid., pp. 110-111,
Ibid.. pp. 117-118.

9Budget Voté:_'Transports, III Aviation Civile. Paris: Imprimerie.
_Nationale. : :

o 1olmprimerie Nationa]e Project de Loi. . Portant Reglemenf DeEfinitif

" du Budget de 1976. Section II, "Les A1des a la Construction Aéronat1que.“ 97.

nMmistry for Research and Technology of the Federal Republic of
Germany, Aeronautical Research and Technology: Overall Program of the

- Federal Government 1975-19/8, {8onn, Germany: DFVLR, 1976), 21.

]3"west Germany's Aerospace Industry--Disil]usioned with Europe,"‘
Interavia (May 1974), 429.

]4"The West German Aerospaoe Industry:. An Agonizing Reappraisal -
in Bonn," Interavia (July 1975), 773. ,

ls"west Gefmany's7Aerospace Industry;eoisillusioned with Europe,V 429.
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]G"The Nest German Aerospace Industry State Control or Free
Enterprise.“ Interavia (April 1976), 317.

‘71b1d P 318

MBrpig.
| lg"ThefEdrepean'Aerospace Industry;" Interavia (June 1977), 590.
2OInterwew with Finance Director. NIVR

2]Sma’ll amounts of ]oan guarantee funds have been spent for

. further development of the A300B, F-27 Maritime and F-28 aircraft.

See: Verslag van de Nerkzaamheden, Netherlands Institute Voor - _
Vliegtuigontwikkeling en Ruimtevaart (De]ft), 1974-1977 NIVR Annua]

-Reports for the years 1974-1977

22"Fokker Nears Deciston on Super F-28 " Av1at10n Neek and Space .
Technologz (September 4, 1978), 163,

Ibid ., P. 164.
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IV, ANALYSIS OF RESEARCH AND TECHNOLOGY EXPENDITURE DATA

The data developed in Chapter 3 present the best estimate of
government support in the four European countries and in the United States
for airframe and engine research and technology While the absolute value
of the R&T expenditures is 1mportant there is a need to look at the coun-
tries' expenditures on Research and Technology in relation to other
factors -~ not in a vacuum. AII of the comparisons in Table 4-1 were
made and evaluated with respect to the question of whether either the
United States or the European countries in the aggregate are over-investing
in R&T for the civil aeronautics sector. A1l of these measures attempt

~ to check the proportionality of the expenditures. It appears that the

best measures are those that relate investment to output of the industry,
and industry output to a countny s need for aviation. Throughout this

'Chapter. the term Europe will refer to the four countries: United Kingdom.

France, Nest Germany and the MNetherlands.

The R&T expenditures can be related to the size of the overal1

'economy by using Gross Domestic Product (GDP). The results of this compari-

son, shown in Table 4-2, indicate that the U.S. provides about twice as .

much support as do the European Countries. However, this measure makes no o

allowance for size of the industry in Europe and U.S. If Europe's spending
was eight times higher in relation to GDP than United States' spending, the:

——a s an s e o ey
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TABLE 4-1

COMPARISONS OF U. S. AND EUROPEAN R&T EXPENDITURES -

U. S.

Four European

Average Annual GDP?

Countries

f Average Anhua'l CAAE R&T . X 100 0.02% 0.01%
‘Average Annual GDP! i |

Average Annual CAAE R&T w10 | 12 | o7

Average Annual Total Gov't R&Uz | ' L SRR

Average Annual CAEE R&T 7 xloo 2.97% 3.70%

Average Annual Civil Aircraft Sales - o

Average Annual CAMERET “yjoo0| $1.20°|  s1s0°
" Average Annual Total Airline Traffic : S

Average Annual Civil Aircraft Sales x 1000 546;00’  $42.00°

Average Annual Total Airline Traffic o

Average Annual Civil Aircraft Sales x 100 '.0;50% : 0;24%'7 

1Gross Domestic Product (GOP)
2pesearch and Development (R&D)

. %pollars per thousand passenger ki]ometefs -

4-2
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| TABLE 4-2~ “
 RESEARCH AND TECHNOLOGY sxpsuuzrunes

GROSS DOMESTIC PRODUCT

(percent)
1 , N R | Average Annuzl
1978 1975 1976 1977 |+ _(1974-1977)
“Europe - .009 | .009 | .008 | .008 .008
United States . | .06 | .05 | .o15 | .04 015

o figure might be 1mpressive--but woqu 1t be mean1ngfu1? If Europe s c1v11._
 aeronautics sector was eight times as large as the U.S. sector, then the

higher fund1ng 1eve1 is explained.

Therefore, Tooking only at R&T/GDP can
be misleading. S : o

If there were different levels of government commitment to research
funding in general in the United States and Europe, this could explain the '
differences in the proportions of R&T funding to GOP. But in comparing the
total research and development budgets to GDP, a very similar level of com- -

“mitment -to total R&D s noted for Europe and the United States (see Table

- 4-3). In otherwords, the R&T expenditure is not smaller for Europe because -
' "their overall government fnvestment in R&D is smaller.

the civil aeronautics area to R&D shows the U.S. spending 1.6 times more

|he ratio of R&T in

that the Europeans (see Table 4-4). However, the industry size and the '

- country's’ need for aviation are still not taken into account. Therefore,

validity 1s lacking 1f one looks at this measure alone.

TABLE 4-3

RESEARCH AND DEVELOPMENT EXPENDITURES
GROSS DOMESTIC PRODUCT

(percent)
' ' ' : Average Annual
1974 1975 1976 - 1977 (1974-1977)
Europe - 1.13 1.28 1.14 1.00 . ‘1.13
United States | 1.24 | 1.25 1.22 1.27 1.24

4-3
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~ TABLE 4-4

'1KESEARCH AND TECHNOLOGY EXPENDITURES
RESEARCH AND DEVELOPMENT EXPENDITURES

(percent) ,
| voza | 1e7s | teme | o7 Asanern)
Europe o | e | a2 | | e
United States | 1.32 | 23 | 12 | a3 | e

- The major shortcom1ng with the above comparisons {s that they do
not account for .industry size. However, to be a truly valid measure, the

size of a country's industry should be related to the need for air travel by

a country. .The question remains whether larger amounts of research and

'}techno1ogy expenditures can be explained by a larger industry, or by a need
for . 1arger amounts of afr travel.

The ratic of civil aircraft sales to GDP was used to control for
industry size. This measure shows how important the civil aeronautics sector

{s to the economy; that is, the proocrtion of GDP (a measure of a nation's

output) accounted for by the output (in sales dollars) of the civil sector.
The United States 1ndustry proves to contribute twice as much to GDP as the
industry does in the European countries (Table 4-5). :

~ TABLE 4-5

CIVIL AEROSPACE SALES
~ GROSS DOMESTIC: PRODUCT ‘

(percent) _
- Average Annual
1974 1975 - -1976 (1974-1976)
Europe .2 .26 - .25 | .24
United States 58 | .54 .49 .54
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After contro]11ng for 1ndustry size the “two to one ratio of R&T '
expenditures to GOP is not disproportionate. The United States government
provides twice as much support to their civil aeronautics sector as ‘'do the
Europeans ‘and the sector is twice as 1mportant to the Un1ted States economy.

Government support of research and technology can be assessed in

N relation to 1ndustry sales, as an indicator of industry size, an 1nvestment

to output ratio. The results of this comparison (Table 4- 6) indicate that
the four European countr1es provide proport1onate1y more government research

~ support to their c1v11 aeronautics 1ndustry. once 1ndustry size s taken 1nto -

account
R TABLE 4-6
RESEARCH AND TECHNOLOGY EXPENDITURES
CIVIL AEROSPACE SALES
~ (percent) A
o ' Average. Annual
1974 1975 1976 (1974-1976) _
- Europe | 41 | 3.4 3.3 3.6
United States | l 2.8 | 28 | 30 | - 29

It s necessary to evaluate whether the industry size 1n each
country 1s in propportion to the need for aviation of that country. The
relationship between sales and airline traffic from each country (expressed
in passenger (kilometers) is used to do this. Both domestic and international
traffic have been included. Not to include international travel wou]d create ’
a serious underestimation of European civil aviation needs. Intra-European

_and international traffic account for the majority of European aviation needs.

This is in direct contrast to the United States. Therefore, including the . .
international passenger kilometers is the most conservative case as it rates
‘the European need for aviation at the highest possible level. '

The results of this comparison (Table 4- 7) show that the United

'_States and European dollars of aerospace sales per passenger kilometer f1own

are almost equal. Therefore, the output of the European 1ndustry and the

-
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' ',output of the United States industry are- in the same proportion to their .
-Vneed for air transportation (passenger kiiometers fiown)

TABLE 4-7

CIVIL AEROSPACE SALES

- TOTAL PASSENGER TRAFFIC
(in doliars per thousand passenger kilometers)

. B “'.’ R Average Annual
1974 | 1975 | 1976 {1974-1976)
‘Europe 47.8 | 46.3 | 427 44,0
United States 5.3 | 41,9 | 36.9 K

. Comparing the government investment in R&T in proportion to passen-

ger. kilometers flown in the United States (Table 4-8), the United States

investment proves to be s]ight1y less than the European expenditure per

passenger kilometer flown. Again when the countries needs for aviation
_are considered, the R&T investments in both the United States and Europe
»;are made in very similar proportions

TABLL 4-8

B RESEARCH AND TELHNOLOGY EXPENDITURES

B TOTAL PASSENGER TRAFFIC
(in do]iars per thousand passenger ki]ometers)

1. SR B | " Average Annua]
1974 | 1975 | 1976 1977 (1974-1977)
* Europe | 1.8 | 16 | 1.4 1.5 1.5
United States - | 1.3 | 1.2 s 1.2

- The preceedingfratios and comparisons point to the conclusion that
Europe and the United States are spending very close to the same amount for
civil aeronautics R&T in proportion to their industry size and their need for
aviation. One 51mp1e way to check this conclu51on is to use the Kenda]l Co-




, | TABLE 4-9° |

" KENDALL COEFFICIENT OF CONCORDANCE:

 MEASUREMENT OF ASSOCIATION BETWEEN
R&T EXPENDITURES AND INDUSTRY SIZE VARIABLES

~ (Ranked Data)? =

Countries (N)

Measures (k)  ' U.K.| France | West Germany Netherlands | United States
Average Annual GOP | 4 3 : 2 B R a1
Average Annual | B B :

Civil Sales .- 2 3 § 5 1
“Average Annual Air-| B B |

1ine Passenger Kilo _ h ‘ g ,
meters . - 12 3 .4 5 1
Average Annual 3 i , N

Government R&D | 4 3 - 2 5 1
Average Annual R&T _ :

Expenditures 2 3 4 5 1
‘sum of Rankings |14 | 15 | 16 | 25 5

P R

~ Mean Ranking: 15

 Sum of Squared -
Deviations: s = 202

1. K2 (N3-N)
T2 '

o 22
S 1 (25) (120)
Y4 o

1Data ranked from highest to lowest (1 to 5 respectively)

Sources: . Tables 3-20, 3-21, A-2, A-3, A-4 and A-5.
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efficient of Concordance (w).l This measures the degree of association among
ranked variables. A very low measure of agreement would indicate that at

V , least some countries had serious disparities between their R&T expenditures
-and other variables. The dollar amount of governmental R&T expenditures are.

ranked from highest to lowest (1 to 5) along with the other variables used B
above -- P, Government R&D, Civil Sales, and Airline Traffic -- as shown _f

~in Tab1e 4- 9.- The correlation between the rankings of each measure for each -

country is then calculated. The results of the ana1y51s indicate a measure

of agreement of 802 (perfect agreement would be equal to one). A high degree-

of proport1onality between countrles in confirmed by this test.
SUMMARY '

_ '~ The data presented in this report indicate that the estimated total
contribution to civil aircraft airframe and engine R&T of the four European
countries has averaged $100. 9'mi11ion per year (at 1977 prices) for the 1974-
1977 period During the same per1od United States expenditures averaged '

 $268.7 million per year (at 19/. pr1ces) However, when the scale of industry

activity in each country is put into perspective, and when the need for c1vi1
aviation is accounted for, R&T expenditures for the United States and'Europe
are proportional. ' ' S

4-8
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V. CONCLUSIONS

Upon'completicn of the research and analysis concerning Uni ted
Statesf_and European government expenditures, the following conclusions can
be drawn: ' '

e In absolute terms during the period 1974-77 the
United States government contributed 2.7 times
“more dollars for civil aircraft airframe and
'eng1ne R&T than the combined total for the four
'European countr1es '

o When the size of{the aeronautics industry in the
United States and Europe is put into'perspect*ve;>
~and -the need for civil aviation is accounted for, . .
government expendltures on c1v11 aircraft airframe
and engine R&T in the United States and Europe -
"are not dlsprcport10nate

5-1.
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APPENDIX A

DATA ASSUMPTIONS AND LIMITATIONS

Much of the expenditure data for the four European countries examinedb
in this report was deve]oped by Gellman Research Inc. and INSPEC during the

'_>month of June 1978, Other European data were researched by CRI, Inc., in -

December 1979. The United States expenditure data was compiled by ORI, Inc.

‘using 1nformation provided by NASA and the FAA.

" The major lim1tations to the data base, and the approaches used-to .

) _overcome these, ‘are outllned below

o As per NASA requ1rements, expenditure data was developed for a - L
“four year period, 1974-1977; thus, time series analysis are
~not appropriate. Trends in the expenditure patterns for each

country cannot be identified in a meaningful way. Therefore.
average annual expenditures’ for the 1974-1977 pericd in each
country are used to compare expenditure levels to minimize

the effects fluctuating yeurly government support on the” resu1ts
of the analysis.

) Other measures of the activity levels of the U.S. and European h
' aerospace industry (besides the sales figqures) are not avail-
able on a comparable basis for each country. Therefore, some
'desirable measures of comparlson (e.q. “export data) are nont
rncluded in this report.. L

A-1 .
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Although every effort was made to avoid including government
expenditures for research and technology in the avionics area,
jt is possible that small amounts of funding for this activity
remain in the data base. NASA has indicated that this may
also be the case for the U.S. R&T expenditure data which it

‘deveioped for. use in this report.

Since the European data was extracted from the expenditure

-frecords of the European countries. the data may underestimate
- European R&T spending. but are extremely unlikely to overestimate
' their expenditures. For example, some of the French government

funding “for ONERA probably was not counted. The U.S. data -
was provided directly from the United States agencies invoived,_

. and are. therefore, considered to be more accurate.

-Expenditures reported in foreign currencies were converted to
‘a U.S. dollar basis for the year in which they were made, as

shown in Chapter 3. A1l expenditures were then converted to

11977 U.S. price levels for the development of average annual

expenditures. The factors used for currency conversion and
price level restatement are presented in Table A-1 of the

: appendix.
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 TABLEB-1
CONVERSION FACTORS USED

EXCHANGE RATE NATIONAL cunaencv T0 U.S. DOLLARS‘

To7e | te7s | re To77
England {(£) 2,349 | 2,026 | 1,702 | 1.906
France (FF) = 0.225 | '0.223 | 0.201 | 0.213
Germany (DM) | o415 | o0.381 [ o0.423- | 0.475
Netherlands (Guilders) | 0.399 | 0.372. | 0.407 | 0.439

u. S GNP IMPLICIT PRICE DEFLATOR (1977 DOLLARS)2

s 1.214-
1915 | IR
1976 - 1,055

wwr o N

:VV‘Source:"OECD, Mein'Eeenomic Indicators, August 1978
';*So&reesi Adapted from: 1974 Statistical Abstract of the United States,

_ U‘S’ Department of Commerce, 1977

1975-77 Survey of Current Business, u. S Department
ot Cownerce, June 1978
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o TamEe2
UNITED STATES AND FOUR EUROPEAN COUNTRIES'
~ ESTIMATED CIVIL AEROSPACE

. SALES 1974-1976 '
($ Mil1lions: 1977 Prices)-

1974 1975 - 1976 | Average 1974-1976

United Kingdom | e | 136 | 1200 | q200
Fance L ome | | ome | e
Mest Germany | 28 82 | 280 | 288
Netherlands | 1e 281 | 297 | g4
Total: Four European | R R A
Countries . 2478 2886 | 2913 | 2759

United States: | 994 | 969 | enn | 9318

Source: Estimated from data bfesented'iné Commission of The Europeén Com-
munities, The European Aerospace Industry: Trading Position and
Figures,f{vqr1ous years} :
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TABLE 8-3

TOTAL AIRLINE TRAFFIC1 U.S. AND FOUR EUROPEAN COUNTRIES 1974-1977
' (Bill{ons of Passenger ki]ometers) 4

: _ | Average
qo74 | 1975 | 1e76 | 1977 | 1974-1377
United Kingdomr_' car | 2304 | 2s79 | 255 | 2607
France - | 1e.3 | 20,99 | 2278 | 2031
Nest Germany 1039 | 1.26 | 249 | 1325 | e
Netherlands 781 | eee | 886 | 9.52 | 8.65
~ Total:  Four European A ] | | | ‘ ’t
Countries 57.48 | 62.33 | 68.13 | 72.07 | 65.00
United States: 218,50 | 218.45 | 240,02 | 256.39 | 233.22

!Domestic and International

1978

'-.source United Nations Montth au11et1n of Statistics Vol.

XXXII, September
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"._ AND FOUR EUROPEAN COUNTRIES:
'ef»'(S-B{Iiions{

B i TABLEYB-4 R
‘GROSS DOMESTIC PRODUCT IN THE UNIED STATES

1974-1977
1977 Prices)

| United States:a

174 | o5 | vere | 1e77 - -h'1é;§r?3§7'
United Kingdom | 233.5 2.8 | 223.6 | 267.0 239.0
|France | st20 | 3s6.a | s | 3 | 362
| West Germany 497.5 | 436.4 | so15 | se9.3 501.2
Netherlands 021 | 863 | 100.6 | 114.6 _98.7
'Total Four European ' i e : . R .
“Countries 1166.0 | 1110.9 | 1178.5 |1349.3 1201.3
1708.1 | 1695.4 | 1795.6 | 1879.0

1769.5

1978

: Source United Nations Monthly Bu11et1n of Statistics, Vqume XXXII September
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TABLE B 5

TOTAL GOVERNMENT R&D EXPENDITURES Crn .
1977 Prices) _i:u'éfff‘.» G RTETE

1974

1975

1977

- Average .

' United'Kingddm

‘France

~ West Germany

-Netheh]ands

3052.5
3783.6
5592.7
_ 770.8

3260.5
4370.5
5754.8

887.6 |

.-1975-
3107.7
_38§1Li 
54702

- 2899.5
"4025,5;;.
s |
10292

| ae0. 1,,;f
1]’4017 9
"'fﬁssss o

907 8

Total: Four European
Countries’

13199.6

14273.4

943.6

13412.6

13469.6 -

115513588.8'ff: -

United States

21141.4

21123.7

21900.3 '

23825.0

121997.6

Sources:

,upu .

-5

European data - Government F1nancin of Research and Deve1o ment,

stical ﬁiilce of the European Commun1t1es R

1970-1978, Stati ‘
u.S. data - President S Budgets FY- 1978 and 1979 Specia] Analysis -
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